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In a possibie traving problem each odd point must be a starting point or 


> 
end point. Since, according tu the rules, there can be at most one starting 
peint and one end point, a figure which has more than two odd points, cannot be 


;> Vy . 
traced successfully. . 
—— 


. . 7 8 


» Is it nossitie to trace these figures without lirting your pen:ll and 


wit..out retracing any segments? ‘ 


(a). 
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aging problems, have un honorable place in mathematics. 
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Tie mathematician, Euler, CE7Olel y= 
these pwurgled in en neetion witheth: Koenlesberg bridge problem. Euler was 
& prolific mathematicians ais collected surkc ture stil] being edited. 

Tt in cobimated that ever sixty Tarme volumes willie requtred. Anon; his 


x a 
many interests were thi propertier oF Tigres in space. 


sphere sphere with a hgndle 


For example, Euler was the first to rive ea mathematical way of differentiat- 


ing between t: whore 
Buler*s solving of this problem and the Unicursal problem was a part ot 


mathematics 


Known as topolea 


ahs 


verrinning 


’ <Bulex wrote many mathematical te®ts. be been “claimed that untii 


eto, aves aynogol mathomati vs text 


Pee Hy pevicien of Euler's textes. Po. ys 
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Counting Problems ° \ 
e : . 7 
Ina sehool elass of 35 -upils, all the puplis ture either French or 


German; 21 students ere enroiied in French and 17 are enrolled in German. 


How many students are enrolled in both French and German? 

This Ls an exemple of one form oF counting problem. Let us analyze this 
protlem. There must be some students enrolled in both French and German, ior 
otherwise there would, he ave to be 38 = 21+ 17 stidents in the class. when 
.c add «lo and Lf we are counting among the ol ‘thoss students who are 
taking only French an® those who are taking voth French and Germen. Among the 
LF owe avain count those students who are taking both French and German. The 

‘ . 
: sum, $2 = Lf + 1, represents the number of those et ide: S tehing only French, 
“Unhose sladeats sailing only German, and twiee the number or students taking 
both Frenei anid German. Une 35 fe the su of the numer of thore 
takins oily French, those toking gd the mumber caking both French 
c ee a) c 
. and Goran. : : . ‘ 
PYeirth + + Su é 
: "Frenn 9 Oerten + 2 2 bells. = : 
a 
: ; , ‘ 
. ~ 
: HOW Wo Suc hat he@® imumer benim Pots dangaaeer migt re 3. From unis we ma 
compute y ay WiStig SHO tnenlar Sekine oouly Freneh, o6¢ aking only 
Oernan. 
; AS @ rom wnat more cam: Licuced eagump de OF Lie game: cogttoqus’ pr Dom we 
Nave: = 
. thou thusc wr fol students, abl ov whom sare gequired to 
~ 
and‘Rusriang anf ooo. in St: aha Are uny 
. 4 
: S taking Maree danguaces? Ib sa, how many? " % 7 
: . / 
‘ The problem and the preceding ones in clear. The : 
Similartty may s: gi that we berin the problem as before, If we add ; 
. 125, . and 24Q, we find we have geecounte % 
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“Meus, from, 310 - yh + 168 + 38 ve'must subtract the duplications. With 


some care the student may complete the solution in this fashion. 


> 


Caution: Subtraction to elimifate the duplication may result in other . 


é 


duplieations. (There are exactly © students taking all three languages.) 
t $ 5 GUase 


\ 
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In the next. chapters we will see how, with the aid of a littlg mathematical 


- 2 
nédtation and knowledge, tic reasoning needed to do this problem may be nuch 
eimpliried. 


Some or the many facets of mathematics have been introduced in the prob- 
lems we hurve discussed. As examples of some other aspects of mathematics to 
come’ we will list some problems which you may thins ‘about and even solve now 
‘at vhose solutions will be natural consequences ofl the material to be studied’ 
later. Answers to these and the other g@rotlems presented in this ifixeduetion 


are included ut the ond of the text with the chapter exerelse answers. 
There are three houses on a street. At the curl there 
are threr utilities; water, electricity, and ras. Is it 


A 
etble to connect’ each utility to each house without Lie 
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. Chapter 1 
7 2 = 
: 7 SETs * 
e . 
‘ \ 
introduction an ‘ 


Several ques tions usually arise among mathematicians, educutors,. pupils 
na parents atout the pedagogical soundness of the teaching of sets and set 
language. Questions are raised as to why, where, when, dnd, how sets should be 
introduced in the seventh grade curricalun.’ Some argue thet a separate chapter 


ets should be introduced as they 


cy 


sheuld te inclided; some say that concepts of 
are needed; and some educators claim that sets are not needed at all ta te 
“nodern." : 

There is merit in each of these viewpoints, but in this book we will teke™ 
the position that for the junior high school youngstérs set language shourd te 3 
presented primurily as it is needed to clarify methendti col coneepts. The 
reason that we ere including these c oncents in a separate chapter in this text 
is that, because of tne limited tim: e teacher has —— to spend on an 
in-service program of this nature, familiarity with set language will expedite 
our presentation of other mathematical ideas sppearing in later chapters. The 
language of sets will give us e precise way of talking about certain number 


jdeas, properties cf operations, and feometrical concepts. : 2 
¥ ’ 


ot é ‘ . 
1.1 The oo % of Sets: 


We say thet » get is s well-defined collection pf objects. What is meant 
by this? Certainly we know whet is meant by «& collection: . A bunch of bananes , 


La herd of elephants, a set of dishes, the things on my desk, and ,so’on. When 


we say it is well-defined, we mist te certein that the description allows us to 


or = : + at - . yo. 
SESE REREAD 


“détermine. without ambiguity whether or not an element Belongs te the set. The a. 

odjects in a set need not he related in any way except that we breey them.as 8 . 

pingle group. For example, the set consisting of the number 5, athe word 
"Tuesday," snd the moon is g well-defined collection. However, In methemetics 

_we usnally speak of sets with elements that have some property in common. For 

exemple, the set of whole numbers, the set of primes, or the set of points on 

line. sods ~ * ° 
eed: ° 
1 ot} 
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_Theré are many wass of ‘describing a set. For example, each of the follow. 
\ . e . 
ing describe the same set: : 
The set of whole numbere between = and IF. . 
. The set of wrole numbers from 7 through 11, i:clusive. .- 
. : s 
. *The numbers 7, 5, 2, 10, and li. 
» . es eat oo a e 
(7, By Ss 1G, Ti) 
ray . 7 
(8, 10, 11, 9, 7) 
° 
Notice the usg of braces, { }, with the members or-elements cf tne set 
included between theme Frequently, an arbitrary capital letter is used to . 
o name the set. . 
: Ms (7, 6, 9, 10, 11) . a: 
2 A: = ’ 
The "thinmes" in a set need. not be objects vou can touch or seeX The set 
nf all Beethoven symphonies does not ¢catain any concrete objects. .You may 
have heard some of its members, however. The set of all football teams in the 
: » : a. ° : 
United States is a get whose members are themselves sets of players. 
, Sometimes the symbol "c" (stylised Greek letter, epsilon) is used to mean 
"is a member'of," or "is an clement of." Thus ve can express the fact that the 
meaber oo“ is qa momber of set M eahbove hy writin: . ? 
J ‘ 
* 2e MY 
es 
We gan eapress the fact that the number & is ndt a member of set M by 
id ° 
. writing | : 
6 aM. 
At timés we encounter a set which vontains no members, Such a set is 
” - 


$. 


set B has 


called the “nul! set" or-the “empty set," and is designated ty { ] or 


Ir 


no 


set 2B ale numbers less 1, then 


van write 2B set is the 


$. Another cxample of the empty 
set of United States cities located in the province of Manitoba, Canada. 
Often it is inconvenient to list all the members af a set within braces. 
we The_get of letters of the English glphabet could be shown as E = {a, B,C yee, 2)s 
Here a pattern has been established and the three dots mean “and so on in like 


manner" to 2. ,The set of whole numbers may be shown as W = 
{...) implics that the 


_ pond 
(0,452) Ssh seen Je 


The fact that no element is named after the ellipsis 
listing of elements does. not terminate but rather continues on in the, same 
A finite set is 


pattern without end. Such a set is called an infinite set. 
SS 


.»a@ set which may be counted with the counting coming to an end. Set E above 


aes ay 


ds pn example Sf a finite se? vhile set W ‘illustrat s an infinite set. - 
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Same other examples of finite sets are: 


“ 
oP = {2,4,6,8,10); 
; Q*s {3 20,9000, 01)5 


Ld “the empty set, ¢; 
the 


a 
. . > ~ . \ 
Some additional infinite sets are: . 
T = 15510525 s40%)3 , 
‘ 1 
, the multiples of 27; 
: the ‘points on @ line; 
the set of prime numbers. 
\ = , 
& 
* 
Class Exercises 
? Fs 
l. Tell whether or not cach of the fellowin: sets is well-defined. 
6 
* uae | The set of states of the United States bordering the Pacific Ocean, 
kh. The set of small states in the United Otates.  . ‘ 
ce « The set of all whole numbers which ‘are not multiples of 3. ‘ 
de The set of all whole numbers between O and 1. 
. e. The letters which are in the name of your school and not in 
7 your last name. : 
Ze Deseribe each “of the following sets, in at least two ather ways? 
Re Ail odd vhole numkers trom 2 te YS inclusive. 
» ? ‘ 
7 . be ON 7 110,20, 50).50«5100). 
Se The set of intexers greater than £0. 
: de The set of whole numbers@between 20 and 70 and creater 
3. Tell whether or not each-ol the following is true or false and explain 
‘ your reasoning. 
3€{2,5,4,5 
(0) = g : 
if) = ¢ : 
17 4 15,6,7,8,004) : 
ie,i,a} f ifye,a) , 
2 py a ae - 
se 4 Hh Gy lS wang) 7 
=—=— 
oie 
% 5 gfe me sae sw 
a “ 
J 


set of people in the United & 


Pe 


= — 2 vas 
a ae \ “ 
2 . ‘ 
a 
4, Glassify the following sets as finite or infinite., 
Qe Set of all whole numters which are multiples of 3. 
b. Set of all numbers x such that x + l= xe — : 
e. Set of grains of sand on the beach of Coney Island. 
dp Set of all positive integers smaller than 0. . 
e. All mathematics textboons in the United States. 
Ss Let Ms 2,551 paeegecrs Wheat are the elements of this set? (Beware. ) 
: \ 
» 
ee 
» 
. ~ Lec) & tations Between. Sets 
Osnugider the set of the firat taree Petters of the alphabet, A = ‘a,t bcd, 
° , and the set containing the letters of the word tab, B= leja,bl. Siice the 
eyboh the members af a set are linted is immaterial, we can say that 
: > ? 
sets are identical A. & 
pa ge 
W Le we 
here meann Ramos 
* rae . . x 7 . : a s . ee N 
Think of the cets Ar mene a and Os (1,2) by000905)... A vgtening 
: vmay io illuntrated Letweeon these two sets ays 
- : i ’ . 
A Ret atyeeey ef 
Py C Llglpc pase 3] e . 
* ro 
7 @ 
A onset + af set A to an 
= td 
clement of aet OC and cach clement of cet OC to an element of set A. Was 
° 
* Obyiousivy, other matehings are possible with the Same two cets. 
Certainly set A is not equal te set C, A /C, sinke they do not hav 
tye sam® elements. However, they do have the same cardinality; that is, the 
same number of members. Therefore, we Sey that set A ois aware to 
ele 
get C, The equivalence of two seta ls frequently written as Ae, 
N 
i“ Remember, two sets are equivalent if the elements of each can he put in ea 
one-to-one correspondence, > ; ; F 
Tt showid be abuarent Pron the definitions ‘that all “qual ¢ are 
— equivalent, but not all equivalent sets are equal. : : 
“ If twe sets have fo membere in gommon, we say they are disjoint. For 
; = : Ny Po ey ‘ : 
eeabule; eonsider the sets R= {6,6,12,24) and & « (5,7,2). “Note that Ro 
* 3 , . . 7 . ieee 
end S heve no common members. Therefore, we say that R and 5 are ‘dis- | = 


goint sets. ' : 


a \ an) : 3 


‘% 
a . a 
: » 
. a ae 7 
Think of the set of members cf your clasg, C. The set of boys in your 
* al 
class, 8B, is a subset of the set of members of your clafs. This may be ‘ 
——— x . 
@ *. 
represented by drawing a sketch, often called r "Venn" diagram. 
™ ra 
YW ’ 
e * . 
Students in Boys in , , 
, .Your Class | ‘, Your Class 
(Set C) (Set. B) ‘ 
% : . . : Th) q 
To write this relationchip in mathematical languave we use the symbol "C " 
which may be reed “is a subset of"Por “is contained in." You can now write: - 
’ 
BCC, . ; 
The diarram at thy rinht iliustrates 
ian All Flowers . 
that the set or all red fiswers {5 a subset 
of the set of all flowers. Let the set “fe 
of all red Slowers be vatied | and the All Red . 
set o. all flowers bo called FF, The Flowers 
relationship of Ro and F  can then be 
written as: EC F. 
micte ino the Poblawine Venn diaeram that the set of aldored flowers 
i i . wy ’ 
Gelonss te Une set labl Sbowers, wud that the set oof gli tulips also belsnrys 
“to the set oof all ff) 
, ; 
Let the set of all’tullips be called T. The above relationship Snay now be a 
expressed as: ( : S 
. NCF, and ; 


i TCFK, we 5 
ee ee ro4 


What aes you say ghoot the belatTsas 


ofonetc Ro and TP? Yeu would cer. 


oT =e 
. tainly have to say that some tulips. are red and are thus contained in set f 
~ «A ay 
i. E ‘ ¥¥- eo 
e -Tnis is why the sets R and T are show as overleppini ovals in the diagram. 
soBut you certainly cannot say tkat T fF. is true. Why not? : 
marae a . e : 7 r . i 7 
5 . : . ‘ 
- . = . 
3 ’ . wes bY — 
a ~ w 
+ . is re | 
a 7 = 
3 9 ws 
~e f- = 
. . - 
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As anothe. exampl: let us find al the subsets of b=» {1,3,5}. They 


would be: 


Any set de® a subsct 


of every get. This 

Di.k, Harry}, 

Tom, Pick, and 
* 


"Harry." 


three boys to ¢& to. the ball game with you?" The answer is 


Marry, 


We nov ask 


ar 
wea 


ray be a lisntle 


v 


where we now think of 


itsel”, 


and not the set of 


"In how many ways 


(Us (hy Poly Tiedds 0259), 135) (25502 


the set oof 


}, ané the empty set, ¢. 


and the empty set is consisered te be a 


clearer if you consider the .eu 


‘ Tom ; ay * 


three hoys phcse names: are 
three words--"Tom," "Dick." and 


could you ask none or some of the 


that you vould 


" 


ask any one o@ them, or any two of them, cs all three of thom, lor none of 


them. Thus, the 


Hurry}, (Dick, Hams), (Tom, PL’, Harry), 


o 
° 
tx 
fons 
lar] 
[=e 


we Bo and © 


disjoint. 


vubsets are: {Tom}. (Disk), 


proper 


are 


are 


{Harry 


and ¢. 


nupset or lA. 
eulnete of A, 


subsets of A, 


prerer 
“a 


proper and 
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and &B wan D are 


~ 
bey 


~~ 


(Tom, Dick}, (Toa, 


4 e n ’ = . . . we , bes 7 7 eae 
Weocagh Slube than eOhvepl OF & spiveet in mathomatical Llanguarce as follows: 
“ Tr every element oi a cet & belongs te a set ff, then 
» G if seid to ke a subect of TT. We cay treat Sis 
* vontained iu T; that is, SCT. 
Absa, . 
S& is & proper sabsoet or Poor i ae sar ae 
» 
For exampie, the preper subnets ofveet oh tlyaged WOuld te all of the 
. . ‘ 
sulbsets or BK cxvept ob LugelP®y namely: Wild, is}, Tt, 1993); iigadls -ont 
te. 
eer & . 4 
. * . 
os : se hues ‘ ae gee sn ei = Oh weak A oe 
* Sometimes the symbol (oo is uned to represent “in a cutret or" and tae 
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. ’ . x t 
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Class Exercises 
—= 
be raw Venn diagramr illustsuting the following relationships: 
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disvoint, 


and C are not 


. 


foi. 


drt task: mi are 


be. «Find M,. the set of all numbers each 


yo oF or to beth. (We never inelude 


on ° in a set.) Is Mg subset or 
. . 
cM finite? ° 
ba .Y 
HR, which vOntai.s ala 


oY our s@te is this &@ subnet, 


nigrted: - 


: 
(Zs 0) 
‘ ’ 
1. { C) } 
\ >?) 
‘a j } 
soc} (AO,0, %) | 
‘ 
a 
How many dicrerent guteet: can te formed from tie uemperr or tne oat 
im . . . bt . sas : © ye ws 
roof Foo Ream hac omemcers cer tse cebu 6 2 Des too predict wow nen ' 
rp Rrpeqy: eft og ret owihhoeuent Wed Revghdl bares. . 
2 a 
: e 
* ‘ 
= 7 
\¢ 
. 7 . 
Vy oo trtetie tle asa oh, ‘ 
= ———_——————_ eee 
’ © ok * - = az “™ ~ . 3 3 etree 
Au PONE hy tae . Dement. AEA NL On wit i Xs . x fal ok Mie 
dare ves Ging wii tt teyeoowtss Gdas btootaa go cna@ed tard tas vlad, Gea See 
Aan ie ae nif . 
i ‘ a 
< 1 
nm. ft hay 
a 
eb bag yatee 35 «a > tee sed 3 asbasee 32 tyes AAS - . hae le ote 
Suppose these boys then sal down and yOu asked aii the boys Won red paar Ay . 
. : 


“stand. 


an 


: : Ww 
Fiat, toch. 
ea. 1 
: 
would 
- J ws 
» web is aalled the intersevtic set E and get HR. Phe ine of 
V4 : ' or eres fo ee netaiie, ei pasces ‘ 2, 
in vida if an onerailon on these neve. ee 
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The intersection (symboi, f) of two sets is the set of all 
clemehis common to cach cf the elven sets. 
betoutc consider two other sete,—G—and H, defined as rollows: 
9 t,5,¥)3 
$,10). 
be formed whose members appear: in 
COR . 
yw . 
Sen Ko conciets of the members that sctc SG wnd H have i 


a $ ieee te ~ . . ea 
TrerePore bbe Unberce stien op tie 


CWO 


a. 6 , 
Lr po phy Fy 


_e 


as 
oy 


i a w used to illustrate this idea 
: 6 
* 
anu 
ote bres tryst 
Lye yas: 
wink of move: ha tnembers in somnen 
aa hike 3's pom OV Lie dwe coeds 
sa Vout) Glacram Lllustratine thas case. 
Another aperation on sete is the com-ining of 
— : F 
that each * the members of the new set is 


ot i ol 
3 the members 


Reevall arcah 


WHO were ei th 


would have the set: 


{Bill, Gari, di 


This fs called the SCs. 


The 


elemento tha. 


union (symbol, UJ) of two sats is 


are in at least one of 


m, Tom, San}. 


in at leant one o1 


edna i 


we 


. 


get oF 


the LWO given 
TP all 


re asked to stand, 


red boys . 


all 


FA 


As another cxample, consider again eet G = (4 bp Op Ogls 8,9} and 
set H= (2,%,6,%,10). The union of set, G and set H (written GU 4) : 
would be {0,5,5,6,7,4,4,10}) which we shall designate as set be Thererore, 
aU H.-L. A diagram such as tne following may Le drma_to illustrate 
this idea: 


G H 


The snaded re; fon chows the union of the two sets. (Remember, there is only 
one number o«, aue © and one 3, therefore, -, & and 8 are included 
onl: onee ino tis union.) . 


Recall avain set RK - diy. r3eao), and cot Ss (6,/,0,¥). Then 
R e oy a rar. ae 2 
RUs ~ Dyed yeti hs ye 


hare TAN Gad Vasa SRE Aen SB Asn: A ee 2 . \ 
Can you illustrate this with a Vein diarrant * 


We would Like to intergeet a note mere arveain that much oY this chapter is 


‘ 
belng pronenved as bacrground information vor teachers, and that most textbooks , 
ror students probally interrate these concepts ar they are needed to develo; 
OMe muticmatival {dea. However, some parts of thin material may .¢ presented 
to a class an a little side trip. Most youngsters enjoy this as something 
difrerent and ralrly easy to racer. 
Ae these ideas age presented many virual gids caay be used. Setr of 
objerts, Plartic containers, and the uce of overhead pro ectuals adapt them- 
gelvec readily to this area. Oliferent colored sheets of geetate cut in 
various shaped and placed on tne otage or the overhead prove ctor depict 
clearly the Lntersestion and union operatior ne. The student needs to be led 
to disvover nome mathematirs’ for himself, and this topics Ls one in which this ; 
may be done quite effectively. : r 
e ° = 
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We call the number corresponding to a poénmt the coordinate of that point. The 
order of the whole mumbers shows up clearly by the posivion of the marks; 
5 > 3 indicates that the coordinate of 5 is to the right of the coordinate 
of 3. - . “S 

Now a picture of a solution set using the number Line can be drawn. 
Consider the open sentence xX + 3 = & This open sentence fas only the one 
solution, 5.’ (A solution is an clement of the solution set.) Thus, the 
solution set is {5}. On the number line this solution can be represented as 
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Class Exercises ; 4 x 
Give the solution set of each of the rollowing sentences, using the set 
: 2 ® 
of whole numters. Then represent each solution set cn a number Line. 
‘ 2 
ad lle xtePey > xteet 
le. Sy <7 : ld. x + 4 > 6 
we iy 
> . 
-* 13. nte<l lj. Vg + 5 < 30 bd 
lh. 3>h - pf wb. gx - 6 <5 : é 
i . 
2 
A 
L.y Compound Number Sentences 
Yr. craphing of simple inequalities, ac lllustrated in tne last section, 
w 
is u convenient way to find and picture the solution set of sompound 
number sentences. Such sentences are formed by combinations of two or more 
simple sentences and tie connectives "and" snd "or." Examples of such com- 
pound sentenves are given below: 
fa) x >l and x <i 
(b) xc lo or xt 
(oe) (x >) and xeey) or x < 3. 
+ 
Revallifuy the devinition of Interse: tion and union or sete will help us 
. 
‘ in rinding the solution sets Yor such vompound sentences» Kvample (a) will be 
true when both <imple sentenees are true. This means that the solution set we 
are seeking ig the intersection of the solution sets of the two simple sen- 
’ 
tenves considered cepsrately. Phe two solution sets, grain using only the 
e 
whole numbers, are readily found and praphed. 
! is 
x 
x > i «—l,__4—_6—_-6-—_ 44-66. Pr’ > 
Pod + _. * 
o '238 4 5 6 7 8 (incomplete: 
x ix + 
° 0 
Phe solution set ab uel 
a = Siew 
: ~ a : i . sooty oe a 
* XS G45 1G,1 yoy he we? D 
- by cet notation “ 
° * “i 
Sys yb rs; s 3 oho Yon 3} 7 : 
LL,Ey3, 4020) nN {6,1,2,3,4)< {2,: soe3 
- = . Se 
gg | | , 
eres ‘ - L 
= . ¢ z . 
le | | ae 
1A Fu Tont Provided by ERIC | F L Soe ee Se TC AGT aA eT 8 Sis aT SS ey rn 


RAY POAC 


ee ee : 7 ard e Songtygeat tbat 
F re ‘ e-F ; fl. 
. ° - 
. | 
° een 4 . j 
oO me ms ; 
tol * (®) oe cod —4 QO aa 
~~ tie) & Sy P wag fo i 
un a qe pa 4 & « : 
; sed + oa y so a wh gt vet ‘ ‘ 
: us pe) 2 ee 2 iy ed L. & ‘ ee . ; 
row be oot OS «a oat OO et <4 7 : 
3 cy oS oO “4 ot a ta ! ny , 
: ’ pes rot 2) . rod r a = Piote 
7 Be ‘rl NSD 1 9 % bee! oe % go 0 ; * « 
a B uw on om) bs ae os Spd sy ONES 
?- 3 AOS Pa Sas ae) z ae cee , 
mo ow wu w BE . * es] a ae 
. i! “e.g a1 % te a O rd ss 
. eo —+ 0 a — o OM 
© , 8 | eo ope i 
ae . 200d 4 hen sab ae . ” 
ond +7 ced “4 pe sl (s) pont " va) ~ oe fa 
. * . vs i] a rod 4 he a2 Fal a? . 
o ~ B 4 ae a ne ee 
: eed) S © @ Lt cm ; ro aed " 
ed . - and “ “I y es «et Ch ve 
@o oO 73 i fo] be ma: -~ | ond . 7 z aed 
Lo] pet ~ ~~ oO ws fe Ca) "9 
ay A gg ised a wy eee: oe f4 
o - we ah om a x) er: 
‘ ] wa Moos = 4 OM 4 rr ne) ‘ 
4 Be vi — ba a a rd 
a ei Ow © © Ost a Be go 4! ° 
Sod os rs) eI yu 7 ae | : o. “one ree 
¢ @ : £: ce oy 8 F) 2 
ro) i a ~% a aot wo rs] e m 4 ord E 
es) Oo im. US ie) og fea} pad . iy ran my 
oa t. i", © » — . 
My ‘ = re) * eo t ¢ occ v 2 a ote opt 
oe wu pol desy, ae teh “ft “te ot . 0) ° id re) ad 
' Vi ‘ m2 3 ay s os ae Et a a an 
4a mt “of 7 oO och J ” " - * 2) he Px . 7 ted ‘sj 7 
4 int re ont : ~~ “3 a a ere 
_ pia ute = Fa es 2 A&G win + os ae, a 9 
y 4 on s) reg O ene = m— «8 ae ‘2 an oom 
P rod wm Ce “ “ Loo nN ; 1 ae ry oe) “ 
iol 4 - & O a ~ + Qoo4 cS 3 63 
a ° os “ is Ate es if dt oe o od he 
fay . eo) vt ie na a - — me OD — 23 ~s al 
. a 4G end tO et as at eo 4 se Ls so 
mo ot a) z oe Bee : m4 x4 Sal ioe 
ae ee = : ae ue i- ts : 
Ske fe] oO ang is 3 ty we ot ¢ 
omy Si a ts Bo 4 ; 
o~ “ re ee, + 3 -f --1 “ Fx 3 
i?) e tea ig “-| @ 73 ve aed aed vas P 
; fb ons 1 yoy & os F oe or nee ‘ im ra : 
2° re “a a ne oes Pp | * a vol : 
oy ot Imy ea at . iw] pou 3 a 
Poot es , ome 4 ~ nn) 
ms a a “a3 sone ve ue a4 3 4a ra : seus 
ae) 4 2 a ot - * a - oD ” Cae Fad Td 
yet Q “rm a] sar <s 4 og 
‘ a Me 3) a 3. “ ie 5 4 
3 oad wo ~ < B , fe me, 
2 “e wa I ag ma! : ‘ “ a on ; ap tang 
roe od oO we m es oe ws . ss i _ wa 
a rad Sas ae *. = q o a) i a8 
o “As bs “4 “4 Sg o iy — fa) ] aa = id a ere 
bo Oo = ve 2 = ag rt . ae ad oe BS 2 
4) aed me Fad) re ay se uv e } ” ~ } pe “4 a o 5 
gt Do tend = ce ve he ve % wh iw ion A eT 
fod . @ et, ls O vt out 4 ~ uv tat wa 2 & ~ Q 
= oO go WD 2 » a o e : = cc & Vw od 
i. bn a 2 sa are G 2 vo ©) 
a “1 ; 2 ae ; = a woot 
vet ihe vad ms uo GD co ty ey ot 
. ta xp fea hs = 4 oy : ee 4 oe a B go Oo 
°o bt =O cS oo 0 os oA - a E20 ta 
7 Ry 


Py 


x . a oe i 
Step L: ; : 
x > at tt . 
. o ! 2 3 @ 8 


Step £3 : : 


», 
ari ~ o 
t . a 
‘ af intersection 
any . . 
WL Qe 3 
x - lp IX MON YY 
* = 
td 
Seine . 
we a oan) 
‘ 5 
Gray dees * , 
bMS PS 
‘ 
; ’ +} ‘ z 
(x el AMS fi 


Clas : 
es Se 


ra Sane Socree s Sis gee hasty sgt oat aon, 
Plinb Via Sukabauh ot or ce wah Whuis 
UBL So wh Os Veh: HOw. Gia fk oe 
: 
y 
7+ : * 2 88 _ 
x, ‘ge bp Te ma Se oY 
: i 
os ae 4 L we nee wo "Fy se a 
PP Rw ar uw | and ox mou 
Y _ ® 
x nn : ms »w tk 
we oe oe : . or af * 
os . 
° re a 
— ba ae 
= 
. 
. 


aii gt. 


FRET IE TERMES TEE “RET 


I ial ale eee , op eeeeneeemnamemanatanmmnemntael eee ae. 


a “ a a ere aN hn ters 2 ee eh Ay ee et ee pe 5 Serna ts Sterne eh Was 


ms ere oe tee eet fae ee mae 


"ok ; 4 . ™ 


1.6 Conclusion 


As we stated earlier in this chapter, the Languace and the properties of 
sets will be used throughout this Look whenever these enable as to expedite 
our presentation of mathematicnl ideas wbout uumbers, operations 
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One interesting mathematical system that junior high sehool youngsters + ‘ 


Sods . 


enjoy’ exploring is clock arithmetic. On our twelve-nour clock it is perfectly 
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une less than the sun of the two numbers. g o bt (a +b) +l. ’ 


Note: This an also ve written as {a-1) +b or at (u-1). 
2. 


a . hy . 
, : — ath > 
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first number and the second number. a - b= Gat be 


welye minus ‘the sum of the two numbers. aLje ie - (a+b). . 
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Chapter 5 ae : 
: INTRODUCING, NEW’ NUMBERS + . he 
. : s e : 
5 i ° Brad . 
Introduction : \ , ae - 8 
a, . ta this chapter we shall examing.in detail some of the different nunber 
. aa * a 
psy stems that are encountered in she seventh grade. In some reSpec*s the : 
} ? 


- tr€atment will be that as given in a seventh grade course and,in dther respects 
the treatment will be a bit more advanced. Thoughsseventh grade mathematics . 5 
does ‘not normally include a stady of negative numbers we shall introduce them 

-; : 


“* in this charter. There are thr¢e reasons for doing so. a) The intreduction 
} : E 


of negative numbers is in many respects similar to the introduction of rational 
* 
numbers and thus strengtiens: our understanding of this process. (u) Negative 
nuibers arc somnonly introduced in the eighth grade and junior high sanool 
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teachers either teach elelti gerade or wish to be knowle seable iw the sutject 
= & . J 


matter their students: will learn in the following years. {s) Sore youngsters , 
will have met the negative nurivers ir eariier trades, and we may expect to 
have more such youngsters in the future. 
Rhe deve Lopment of the real number system tigt we are about to trace in 7, : 
thig ana’ the next four gharvters is a remarkable auhiev ment of, the human mind. 
These chapters will present the result of over tour thousand years of human 
thought. In cur modern aps Uhere are many ways fn whieh this development may 
* be carried out. | We shall begin with the counting numbers. :s : 8 
- 7 a 
a ae ° 7 : e 
. 5.1 The Counting Numbers and the Wholé Numbers 
———.7 * 
~T — Although ths counting numbers are exceedingly abstract, they do not 
frighten as, for wo are very familiar with tpem. At this particular time let : 


us acgept. the counting numbers and some of their properties and build on them. 


The, properties ; ‘of the counting numbers we wish to build-on in the beginning 
ried of binary operations. The binary — addition and 


Ee 


> rn’ 


: “pake greater use of the sounting mates, These binary operations turn out 
to have some very usefu lL properties. Both addition and multiplication are : 
-pinary operations nee closed, commutati ive, and assoctative. ‘That There > 
are two viitery. operati iad wh iich. have these three panes is itself uset'ad 
obs entit bs re Tact : 
meee SoCRAATSRE ENE THE ees PerRCear—For-che—weeneiag eee at ghess= 
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What do we mean when we say a property holds? For example, let us look 
at multiplication. What do we mean when we say multiplication is commutative? 


®ertainly no one has verified all the possibleyproducts; it isymost unlikely . 


° that the produdt ‘ 
‘ Re ©) 987685949529573 x 89786s697857453957362 
R 
“has ever been compueee and equally as unlikely that the product 
3 ; x : = 7 
; COTBR O78 Ps 
has been computed. Neverthehbess, we assert with complete vontidence tha'r the . 
PEaue wets the came. We fearlessly maze this assertion because we may derive : 
* * 4 Prom our definition of muitiplicstion. In the abstract systems of Chupter 4° 
7 we deoided that an operation is sommutative by examining a table. The table 
. serves 65 tie definition of the operation; it tells you how to operate on two : 
- of the elements of the system to produce a resulting élement. From tha table, 
} which is the definition-ot the operation, we derive the isla or the 
: operation. Thus, in Chapter § a system was shown te be commut tative. by examin- r 
“ . ° . 4 
o ing a table. ; —_ 
For the counting numbers there are-tod many “Clements to exhibit a multi- 


» 4 plication table. Yo investisate the properties or multiplisation we must go 
rinitign. Multiplication or counting nwaters is best defined in 
terms Of sets. thou! sometimes it is done as renpeaied addition. Te show that 
ltiplivation of eountingg numbers in comm: tative/we yo back to the definition 
and derive, logically; that the property holds. Such a development of the. 


wgunt Lng narbers may be Pound in many sources. ‘ 
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The vounting Ristiexs 1 has a property shared ty no other counting. number, - 


: n 


4“ With respoest to multiplication we heve 


* & Llesa-saerla 
3 where a yrepresents any counting number. In Chanter 4 we learned to call an 


element with this property n identity element. Stheé 1 is an identity —~ ey 


= 
flags Evercises : 
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We know that 2 ts ‘another name for 14+ 1. Use this fast and a. proberty= 


of the operations on the counting numbers to snow that 
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2{ ghe distributive law tells us 3(5 +6) =3+*5+3 +6. Why'is it ‘true 

] ~ ~ + ; a 
i that: Se oe a . 

i $ 
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}. What properties of ‘the counting numbers are used to show tr Ss. (8 + 9) 
? . 
{ oe a 
= 9+ (6 * 5) 2 ‘ . 
{ 7 . - ° 
jue Using the prcperties of the counting nuabers, show that , 
j % < 7 
(348) 4 (546) = (6+ 4) 45) 43, 
; a 
f Oe Among t he counting numbers ‘an, additive identity would be a sounting 
q . = 
i number x with the property that ‘ . 
’ Can . . \ a 
x+a@=2a8+ ¥ = 8 ; ' 
; rer any counting number a. Do the counting numbers have an addltive . 
isdentits? | : 
» . e 
: * 4a i : 
The preperties we nave referred to above are properties of two very 7 
: : ; . 7 
. . ka . . : 1 . ~ 
“* special bénary operations, addition and multiplicavion. The counting numbers 
have other properties that are equally interesting and at least as varie. ey 
Amons these is the pro; rty or order. Given two coun ite numbers, we say ’ 
. . a : . ; ‘i 
that they sre équal-or that one is proater that os (or swaller). We may- 
use the number Line to represent the order that exists among: the counting 
numbers. , : ; 
a] = 7 
- be a 
o , * 
. 5 ee ‘ 
3 . 1 Se 4 2 
. _ - : 
r . 
Of sourse, the idea of order vor counting mounbers cxists independently. ; 


of their mumtcr Line representation. Far cxample, if set A Ls @ proper sub- 
sy 3 # 
‘ get of the finite cet B (ACE where A £ B), then the number of elements 
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sollestion thus obtained the net eo? whole rumbers. 
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operations. The rdjunction or the numter 6 provides an additive - identity 
i Y I - 
my : ™ 4 a . ‘ 
to the get. Thac, with respect to addition we have . 
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i C+a.a+tG.a , . 
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where & Yurresemis any vounting ne aban. 
—_— a = e e ry 
a a + é = 
4.2 Positive Rational Numbors : . 
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numbers tieir gommon feature. Though retional mamecrs seen to have cyolyved 
in many diverse-ways,, there is a common Peature Indeed all positive rational 
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uations “ss : , Ss 
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. a } ner ; . . 2 5 
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‘bSINARY OPERATIONS .. ‘ 


. 
¥ . y. 
Introduction 


In Chapter 5 the rational numbers were introduced and accommodated on the 
number linc. In this chapter binary operations will be defined on tne rational 
numbers and the properties of these binary Speratrony will be investigated. 
When we formulate the definition of these binary opegations we Will want the 


eflect our past experiences. For example, 


tA 


arithmetic of rational number 
our exporionse diviutes thet should be ol. Tn an idealized form = 

1 Se ee ; ‘ A ; 
8 pie plus* = uw pie is wu pie. This is, of Course, id@aliced; it is extrenecly 


a@igfi cult to put iwo halves of a sherry pic We 


shall also fins Gereelves motivated by what 


a number system. 


< 
nthe last chapters we leoked first at the rositive retionals so the sct- 
or all solutions to equations in the form bx = a where a and bo ere 
= a 


counting, numburs. We shen introduced zero us a rational mwabur by considerim: 
CG 


‘ * 
all solutions to tht vquation bs , where d is @ vountims numer. Lact, 
° - : 
+ We LOOK the Oppoctoms of sll the positive rationals Porm tic nerative 
rationals. @hese enree seis, the positive ratiouals, the negative rationals 


ee Pan ar e. . oe we - a any ion hase’ a BO owns Sars pe ee 
and sere tocether fprn the set af rational numbers. The* counting cumbers, the 
- —_—_— een 


whablned In tie seth or rational num- 


whole numters, and vi 
bers and henue couch is a subset of the set of-crational numters. 


In naming these mumbers we agreed vo idenviry symbols such as 4 with a 


counting numier and fructions such ay = with a rational numicr. Thon thre 
: < ‘ 


4 
j 
= have dirvercni cermeolorics, we agres Lhut Laey name te 


symbols & and 


y a ape aad Socom WM: teh . AGE ‘Wyant myer bs ont stays ir 
words “norse™ and “sheveau” have ditferent origins but tyes 


same munber. 


name the eame animal. -A person who speaks both English and French would ase 


une" words interchangeably depending, upon the situation. When we derviste binary 


»* 


tiohe. for the retiooal number's we shall wa want the the definits tons Sots such 


a Ee er 


the: point ofr view of the ast chapter will also be used in this chapters * 


We have been assuming that we are inventing rational nunhér a. We have a 


wmewnt of intuition te purde as ‘and to suggest the final i'orm of our 
z 


, Our Knowledge of rational oebees is that gained from taking them Fs 


use 


ution’ of be yaaa ions. Bo ‘proceed, then, we wilt take ceecnseye 


sal 


Se. For exenrd : nigh 


mo G 
my 


oe 


* assumed that there are rational numbers, that binary operations are defined : 


a = 2 aR 
(i T my “3 Pes Be od 
Rey DLO Gs AW GAAS 


Linsry operaiions 


* 2 4 Ye i } . S . » ay 7 Ito ode 4 meds 
text, for teachers, we nrefer to show that it is not necessary Lo make thes ; 
. b = © 
- er j . 7 
‘ H ams . . tan? . 
; wean be shown Lhe dedinitaons 
— a 
% 
. 
* - 
; ‘ 
. C4 A an a * ia 
G2 Addition 
: - 
x 
. y at } -3 astat re Pee ony . SQ ae au 
. Meboac berlin with an Lotreduction of ddition. We 
Sturt witb: cain ou Lande os} Phe cagg, TO. ‘ 
Urge a yee ayebeylyeoe 
AREY y Gra Pa VIO T 
vote stars $ aF = 4 l- mM wat 
22 EMAUIN a VOM: : Lily? Wy Be a 
‘ 
a £ wee ee Da fay ay 83 oat Haars Digs 
vas a ae TGA. Gio Gare OG tis Qi rsoo= 
‘ oy 1 
7 ve om i Sian rie . rote Drews peer 
Pee canes wee we WMLOLS i aire: TAGS 
ry eee Ree oe $ pecaas Soe MURS “Ae gee oS mete 
SRA tsd 20° WO aa LOW UR UP GOL 
: : 
Gne wn to do tale io ta Bie Late ibabewe . 
5 
* 
my 3 ? 4 é 
. 3 L , 
eam tH _— ta ds 
. » a 
ry r 
= . : 
¥ . z Bi ‘ iy - ry ee . Ae eat vty . - i+ 
Vis no irae cine’ oo © = TS whoukeronant Tor i. Whus, it ds 
i 5 ‘ 
‘ < : ! . . > 
Retna Pah ba wits dae See ye, Soran ETE ahi LOY Unc sum of 
Lhk COROYR ON Duinieops Lounu ob. Es our we WO nO) nave & 
i 
rie “ Pre — ° ee Nas * ! 
Meahiigh MGS Ue TO Bow Pah mot me 
. is 
on dine vablanal such Eigh wre ii ~ bow 


a .j . 
7 GE BY a ws 


+ Ve & ROanbnig, we must 


bo, 
= 3 
’ k 
4 


s +s is the name of a solution of 


But we know «es & hao y 


RIVES Lee Lame 
Se 


i. a 


— 
= 7 OOS 


. r £ 


vo through this .in another simple case. 


I 
A. 


Sor the nun 


ea i, “or equivalently, 


‘“ 


oe 


ts . aes x *. 
nna Si ae pene te pte tens Saba eins gape etna nts nena Be 


a tanteen ote geen SE 


sree ewrerenn need Sige 
=~ wr 


a 
* 


and we write the true statement : 


oD 


Sosa 
1 a 1 4 
P Beer Seer lel 
a) > 
Nyy 
ai ; 3(2 + dy 2 
a “Ss OS — 
This tells us that if a distributive law holds we want to call 5 += @ 
ay m 1.1 - 
solution cf the equation 32 = 2. That is, the sum = + 5 should be called 
bar) La 2 a 
5 s we know = is ‘a name for the solution of Jz = 2. 
s ae * 
The two examples abéve indicate the procedure that shall be used to.define 
addition or rational numbers. Clearly, they were very specialized examples and 


examples vor which the decisions could easily have been made from physical 


‘models. Now let us look at something whieh “is less obvious physically. To 


define the sum oc? £ and rs we may begin as berore. The number = isa 
a] 2 a 2 ’ 
oe ’ i > ey a n nN eis 3" © 
solution of 93x - 0 and = & solution of Uy = 8; thst ts, 3° = 2 
R 5 we ry an e 2 4, ann a oe } = ~} . ans 
and .5..' Re 5. To combine end = we mey try the above method; combine 
the two equations: ; ‘ : 
e 
| 7 - 
, “ & a Pa sa i. ar 
i “ee ey t Da te 
This time, een? there is a dinference. Even witur the use or the distribu- 
x‘ ‘ . 


tive law we are 


nak 
What to do? The first step may bé to ask why the procedure Palle. 
. - ~ : 


‘ 
H 3 . * - Py ,* yy rr on . sRi xe pk 8 paisa 
ane wer this qu e we must be clear on whet the i ooedure wee. To go vron 
. ee ed on 1 oN 3 3 2 git + . ek 1, sey. c oa ge a aaa era 
the statement 3 Se kts ze FS RO the shatement ws Foc) - 6 Pegurred the 
? w — ~~ 


wuse of distributivity. In general, vhe distributive property is stated as 


ai tance afb +e). a 
, a 1 ‘ wae 
The expression 3 cot se = seems tallor-matie tO use a 
+ = 


sy (multiplier). ‘Phin is, 


property as we have a common ras 


reason for the aiffieulty with we ae 


. 
: 
ack pe, 
2 Se * eS 
3 3 
‘ be . . S . 


This question is important and 


serious thought before an answer is givens One line of thought 


back to the preceding charter and the introduction oi rational 


. * —z oe as “Soe 
7 a . See SE 


ractions. On several oecasions we wished TO compare Numbers 


tions. Tris was done in such @ way that the new equations had wa 


a . 
= ne iad a Se “S oe - wee Ta 
: 
a ee xs sy 
Se Se a a a es a ene Ne aR regen - — Sap avalide S SS ene ee 
ee ser ONE Ey i le tae = ss rs meee So EOE Foi 


n 
’ 


?? Lae | Sh ethene * 3 . e % : 
4 ’ f  heree 71 gerne: 


A oO * £ ot 3 ot . 


. : oo a “3 ; oF Go = 
j ot ie me rs aly is ond 25 
oa of a es Af 
j cy we os a nn on ‘ 2 
: o ng . : 
: ’ 5 Z we - yo. 48 Aa 
s a4 se oe at y ign 
3 pe =— OU e a 
4 ; feed ad tee Gt. n 
wee 08 : s hoe 
4 ? aa ie i = a . get 
¥ ae ss of “2 
s ond oo 65 
: ne . , aoe ve is 
{ 4 gE re a . m 
; a x "5 thy 
t oO. tee , ood of to, 
s * is ad r 
a Z f . Le . e e on 
i Es — a8 tJ ct 23 a 
, : bgt 
. . ‘ = ® Ze of 
= § ‘ on ca rt 
j . v 7 g j ay 
1 F > im qe 
e, 5 A 7 om “ne ber 
i a : = a ve As pts _ 
i . , we ood 3 : a) _ i 
+ F : 4 
ita i : . # | ‘ 
ord ’ ’ 2 oF, a 
te) 2 ae a % j "3 iss 4 Sd 
‘ fs 5A ae * ae) ae re rap. Th i 
4 * ‘“s . 4 5 “ ae? 
a i) aS aed - * oa od ' iA 
Pend om, m, . ow ae om ! fen 
i soe 2, : a 6 et & 
H . a oo 4 A . a Si neh ) am a 8 + 
. 3 fh. & * = - ~ ob’ 12 : cae Bet 
t 7 ° ae ’ Pa " D } 
i ? mes 175 = os r A ™ ty o 
a es 4 mene? 7 { ° at 3 =, ae | 
‘ ” "3 a os ¢ ‘ 
: , 4 of rs J ~~ 4 rf ef a By ora 
- % s : + ‘3 od 
a me . *. 3. - < 497% oa Se OE 
5 Z “ a am : . ; 
F is a ar: : . ff Ge ag bas a f 
is é fe ; 2g = 4 = a 
a” rt asf ies < = r ee oe . 
4 4 sis ° ve ae a Pat) y 
i + oe ante dee oo 3 nae wo 
7 +4 a ys + i. a j 2 = 
- a — ame: = a ane q 
é 4 o « ve fs - yb * A ‘ 
og 7 : . ne ok Pea te 4 
£ % = ' et 
{ 3 : 1 _ oe ooo hed a] 
” * - ‘*? - o* oe) 
tf mt oe ° of “ @ "y 
po 4? 2 ‘ ne 
‘ ae om “% 
i oo z ee ee ; — . 4 g 
we “* a5 3 - a rf ; 
eo, es 3 a eg ts Bi : ey 
id os ac ore: 5 * “4 2 
oe ; F | 4 
» v 7? “ ms a “a 
at ” 3 . 4 , 
1 sp? & ar a? roe y 
2 “4 ve a 7 ore ”, 4 .7 é 
= % ees = 4 ort, 
a oR ‘s re <3 ] 
? nm 2 ue * 7 a % ™e 
é ns “4 mo, % 
“ ot we Z oa : “4 “4 
Z ‘3 » vod get , 


ef 
ae 

: , a ; . i 

s P j . 3 . ’ : ; if 

i « i 

t 1 

: ; } 

V 

: ‘ 

ar : ve ; f 
n te. 
ted, sgork 7 * tes 7 , - » é ii 


+ 


ae 


= 


Using distributive sproner 


the 


By GP Uae Ob oration 
* Y 


rational mumbers. we would want te 
7 
‘ 
Lion 
finn ) 
{kd} 
would lesd us to venclude that 


& 

—_+ = 
3: ni 
‘ MA 


name 


Paris tune 7 
eee) en 


. a 
Poot PG 


san OY wos 


BA ob 


fost 
Peay te . 
ta, 
We bates Dee t } gery ey Preto es 
v fate Ve tayve a AK re eae LIER OU 
ary Evan da ary o veer Setaey cregayes yy 4 
ey SQ AVY NSA YOUNG 2OY Us 
} . } . q a OO in ae “ 
hoped £6 corsmlaoe Une Madeder that a 
a9 ay ” N week sta .. . . . 
Man and UVaa@to une devindtiien wu ued 
aga ee 8 Ye ake on ard gst 3 é 
@S prarcdhae. Yes deyindws wana: 


oP yutlonal murbor snd og denive ts 


erties We nave COund unerud Sacen wo 


whoLe mamnbe rs. 


? 


dere 


ay 
Rw 


Lv 


eo 
wae 


ABSOCLAL 


inedading Mathematt 


‘ 
and, 4 by Pinding 


‘r@ate ii 


Tass oe 


rRis 
PRIN, 


OS 


ror J 


COMMON 


az 8 ~o 
ta - a7 
Min Pus 


tay 


denaminator:. 


ad fied 


tay 
au 


definition. 


f Now wipes the slate cleaw® and begin with 
3 t 
Seo yotionad manters r and 1 


iey a rr a. ore Cee aa 
doing iio very slowly we 
ery re nary ; ’ a . . 
Soe numbers in ties work ai 


Gesimued to ke as diprieuls 


the meaning 


eperations whieh 


nave prope 


divdon and omul:i; i; sation of 


LO be Rna@sm Gab Mino tbliwpy aperubion 
‘ es 
roperties, auch ao uivity and 


tne properties, 


unior Htgh Sehool, Vol. 1, suguest 


hat is, one woulk 
Sy, ~ ter wh ay 


e 


a 


e 


; a 


ver, the 


& 


ue 
” 


TREYTENLs Ho 


® 


» 
reatls 


metins whet ERR. tb kere ee ee allen eterno hk. Te 


be 


Lo 


| entuemeienmnnitenintnsesue tiene’ 
? 
ears 


Pp 


v 


text a} 


-. Mein uhk 6 iratee 


an 


ge me OS Bee Reg 
. 
’ 


The treatment 


a! 
ay 


peatmer 


ae 
ve 


motivated and 


be 


iS 


imBS 


numbers 


20l1e 


> 
a 


ended upon the w 


. 
3 


de} 


fas 


Y 


hy 


Vv 2: 
s 
GOUT AE 
. om i 
2 


3 
a 
Ae 


ils 
a 
QyYQ. 
ty 
~ 8 
2 


lle 


Te 


wc 
10 
eR 


io 
art 


4 
Me 
Hy 


o oa i) 
rs ” 
Ld 14 od 
Dp oF rs 
a2 Os % 
ont ce, a 
a) “bes me z 
a? o o 
see ery amy 
2 none ve at 
ss oy, ae 
z ic. ae 
ois . ead ta 
oo a fe) 
oa 33 ot a 
? + . . 3 Fs] 
red st? “ ome 
Pee oo. we AP TC ** od 
= oO Ct nto) 
om} ofe .: ae 
7 7 Bos a 
4 oS a) Ocae word 
4 = ae 
rd Ss ro 
° ir 3 as 
oe) teat Bootes 
“SS oe 7 ae 
ae oO > 
"5 ss a 4] 
ay 2 ee 
ay oe oon “ay a] 
ia) res ei oO J 
Gil ns ‘A 
° oe 47 
7] ts os pas me 
res ra x — 
= oo ‘2 v4 
ae f45 Pes 
Ba ut rs 
UCU = fai. “23 


wy ee xx] 4 sad 
= a Wy ? 
Pd ii ie a od ot ae 
3 | 
sao07de =< - Ly $5 
pa oe 33 . 
23h vs ae ta ae 
4 a ” aD 
ond a8 ja 3 
” oe uF Sa 
oe ty 2 a . 
gS 2 3 ag) 
~ ~ -_ 
see “st p on 
at o- veoh 
5 yy *s as +; 
ps] + 2 ee 2 
ae * vod 
“ws Pe 3 
3 . wg 
ty a me 
gt ns “a i 2 
£5 ad Pil LP 
ws oe |e z 3 
sa “y 2 Re i ou 
“aut “LOL vol bs 
4y . 
ao oy ad 
S43 fod ay OG bs 


WAasin? 0 


eetypaes 


on 


a. 


SOMITE 


+ 


» POA LM 


* 
Me 


eos 


ean yee 
Poe Ores 


tioned 


Yu 


G 
* 
A 


| 


WE TBVE oo es 


et 


ant 


a 
ve 
& 
ty 
x 
rs 


FS 
vy 


tas 
be oh 


+ 
rss 


2 


ee 


a 


vip. 
a * 


.N 


plest 


> 


No 
a. 
“ 


= 


at toe find the 


~~ 


», 


Bee est’ 


bv wren seen 


werden we 


bears 


sere ens eee 


coyre Gn teem ntmime ts 


Sas | 


= 


X, 


. os 
: : 
> e ’ ‘ 
- . ? ‘i el . Yi 
e y 
7 : 
a + 4 
: . . 2 . 
5 
rd 
iB 7 a ’ 
Class Exercises ‘ 
Stempoeaemeies Terrence ee % 
e : 
‘ 
} is Sx Bww em Soc Si Caer ame en se s ;. 
1. Use the dolirition te find wae sums: x 
Fe = i Y y s 
e . 3 5 i * i lL 
fa) a = . fed -_—- + = {as — ++ =— 
AE i i y\é ey 7” ee ; 
° 2 ° = F & % o oO 
x . 
n : ; 
fy ] PAY 4 l fot a ‘ d 
And 4 = {d} = i Vad et . 
t y = 4 aa a 
. = mm) 
* 
‘ 
ae Th AK aA we seers tt ~ 2 y wtyr 5 e585 
ve Cac F ae Wo GL elite Bt eT ub an provle do WiLE QW} 
? . * 
ata . rh . . 
y Same BS tp St. rat 
t . 
Poe ee Se 
UwLELeEerenrs 
7 s . . 
: * & 
Q Theega tole ghatties dd ioiaasy ot sYoyrp tobe. appr _ +4 2 
Se Vue Lae UMP im. CoO Lina Vie GUM st . 
i. i 
oe is 3 * a Pa} . : ‘a J al 3 = 
> i) Does tne answer to part (a) acree the react that ~ ani = 
be : tee ~ 
es bs = Rass S ? . 
ary Yrsetional nafies for =. andy ? 
a 
i Pa hae Wey ee .S OO 5 
cr {ey Ure too degbuitiom wo Pied unos — SS ae | 
, . : 
7 
Ne 
‘aan Vike << tam a eget A ee ee ee eee Saas 
vig BOCGH wii BO peau Wael, Vi Gheow chide ar atu 
: H . 
mgeens yess 4 ‘ as . ss te . s vate a 
% oh aye PRacwional names sor = end 5, resne tively. 
N 
™y 
. . , . 
. Se Hy i 3 Sane Bos b ‘ 
6.2 Proper. er Add@ixion 
—_ — 
anibeeyet naar Postrhrg 
OPPS VIG BA Suey Veet 
Gh Lie whoke ambos. 
as 
une Gt 
sts x > ~~ “ - 
der ined to bs fr ’ 


maunberrsy, aaoar ba sia 
md with whole 
Wiad nan 


7 


bhnary Operation 


else can we say about ibis 1 i 


. . 2 
F- By the definition of addition, = + is 
3 < &y 


. 30 + h 
“ghee oe ; oi 7 e Ge 
“plemeER eee Sea na a ee 


ay. 


va 


Oved that wu: 


a = caren aw nae ey yg ena ap = Ce et SR refers eer ene 
seater s ale RAREST MUbORS C7 URGNEE I re) : ; 
pes ertaetenetnatial ‘ 
4 Ris os . . . 
eR ThaAbSrs LF YGRE AT e 3 


x 


us toamp o ee 
ws VOMpaLre 3; to 


Lon pe 
' ss : i ad 


& "os . . 
Se | pete ees ae 0 eee As os ee ee wos Tees ys Te 
Rar os etre ane tea pecpettre he Serraesnseten -eptreetscsouasmesten. Se gtee-isttee a: cts aetensGeetperteeeruens Retr isaac. core ee eenune fees save SS ET = 
Seas tag 98 SSS nae Sees go pec apeeatie  ape  SUT BE TEE EE SE ET TED Cone Sree EE AEST ee ee ee eT aE BARE 


ya wee gotears 
se SG sea Ele 
x 2 
asian 3 Sau gaee: Qe an 
. wise: Pah ug 
Sept pan PP reas Ley lay PPA SG TD A 
TREN OVS Li VBwian ake Wiese SDL YS a 
. 2 - > ea. . Sey 
= es sa gees 8 ee § ee Ve 4 
nn v iss eS rae oN ed : 
’ s 
. . 
. se ar > » 
——— os 7 8 % 
s > : ; 
‘ i 
. . : 
} 
: , 
. Rs BAS «RY ecg: Seas a ar oan . Bees ge alge 
* wy SGT ae wr aes zoe . yA sd a She: oo wt ace . raha GL A 
? : : a 
oi . 
Se a S Cer any “Bote ee tte rae age Ts tdye Set 
eee ee TR “ ae te eee ar a awe . 
a 
5 ’ y : e . aes a ne 
woos Sas : aed ais ea Seite Sota whee 
’ eee roe ee veel oe * ae Says fee is a 
x » . a ask va tee Pan ws Nive seed get 7 
. a : 5 
oy . 
on ‘ : a 
a. 2 : 
=a —i-, . 
: \ . 3 
4 i a : 
> 
ee ; avi <8 5 a aN SAP eae Sit aA ewe s ook Cr ee a rary < 
t . se foo 2 ky ee wes os y 
‘ . 2 as : P 
. ‘: ‘ : * 
vo “SS Oe Mee oe . . Sa IR, mig Sate ig, 8 sve ys. . te soe 
: ait as ~ A R a Ce PY OSS. AE GM ONG Ee sk Shee, RGR aw 
» x 
wos ‘ ‘ . . . . . s 28 sed rote . . Pra 
: S] . es a tag q os , 3 . st . ca . de 
eS . aie S. gc me 2. AA i ae Pay . : Ny ar) vee : Ree Sb. Sais, 
* 
a ay a na . . . Bigg, ovis aoe A . i x yoo se 
. ah SS Ja ‘ Nn . ‘ts mn ese . Sey at es : sets , ws Mas 
. , 
. . . ar ery oR OX - . aes te . aoa 
ee ose Sass. Me os ries L acy a or a er a goer aS War See.) ae a. oe 
. Le ’ 
~ . 7 . . > . . . ’ - “ . ae ia as 
eos . oe . . . . wos : vt : 
as es ee ad : cee a . . . 18 ‘ syear os ‘ rm 
| ee 2 SS 
7 * y sy . . 
a soe . eas Bet ee Sees | Bees oie 2 . a a i ee ae “Se AS aS 
a tas wo. a Sar Saree | eeelacy 
. ay 
a 
“ : . ae Qetiat a BS 
. 4 . . . eoNS a ate ‘ . oT ae ae ee . 7 . 
* . . . 3 - 2 ee a QR NEY segs t x Rey Ae gene oe, 7 ws ete : 
‘ a 7 ‘ <e oh Ae ge . . 
_ . é <P ace Ba M.-H g ORES SE Oe Ugg ths at . 4 
7 ot 3 so aa oe PPR DL TS lesa eth. ee as 
7 a . ‘ 
oe : ‘ 5 we ee TN - — — : ~~ ys : eek ese Ne 
. . . Raranes . hae vases sve : a Aes Tos . see . 
: . . % ~ 
. 
- ye . . . . 
wat 
: 
‘ee 
9 
wh 
pastor SUNN . . "8 re £ ~ 2. 4 G * eS * : 
SHI : Po. So 1. Aa 7 2 a 
is eae Se ee ee = P . ‘ 
tek ™ i i y ae . 
al : any x rt a 
w ae . 
oa y : 
: . 


% ‘ 


maeia ae : ° a 


“ ~ . TNS, 


“ 


RS ee Se ee ~ ite So ee Bae a 


ra) : . . aes = 


See 


: ~ = - =, 2. us * x ee sory Eg So 
De ee te ie ee te ata Wee eye ee eta Sean 2 Gen eee te ae dae sana ee tt eae oc en SR ESN 
i SSS ee as SEE oe sees SS Se 


SORTS set, 
. 
3 . 
~~ a s 
a ee 
. 
a . 
styet Daas yabe ed sgras 
ret fone bopnumdora 
ny 
mbeariaw age = 
CMaAV LOD Os T . 
. 
tas ote " Bye anes ™ 
wm aS Paw voll u # 
a, 
—_— 
@ ‘ 
x 
‘ 
ae, ean sy ito tyes ssa) sot tae ‘ 
Gla LEAN xt cS wid sul propeayrtiar 
\ Naw f 
ee Sam eae oe Sa 
pal ve ety BM ees tate Lut 
RN eS cn Se cand Se WEA bebe DOW 
. bard vane gy 
‘ } 
= ey tae ee es y 
. Stee TE SG ES Shad AN 
. a Shaseae done + hey 8 Ps 
Lay ” 2 4 “ v2 
ay fy whe WEY a 
eof gttsyye © PETS Ts Sg (age awe! Fy vee gigs 
WO PE LIVI Le eee Vee Naa wk wale 
tae . ae ter 28% ety Bd gets so 88 ated SNES es , a ; 
+ etek. we M30 = takes teat wee  SAETHAS OTD EE I fa ‘ ye 
2 Hy * 
$ i. 
. 
-— 3 —. 
7 } nl r 
i 4 
a 
‘ * = . a My 
Sy ee . tye eae 8 oye See ee : as is oa Pay ey nT Pe 
Pe ae Sats y plete . ha Cees & eae Beta . os Pas ees ge Sint at ese, & Ted. Fash a 
Lee 
: y 
. ~ Ay sat vege Toys 
ES). VE A Oe! 
7 
t teas 
. a Qt g 
. : 
a sont Pagasd as 
GQ. ahi eiee AO * 
. @e fh os 
a as Rig . oa ern) . . P n«, igh 
whe “- te tse elem AL wos camry sat 
. 
, we a wt . 
4 vos ate . ges Seca oe te : ve sey tart ot Beas geal 
sabe oss ahaa ay : PPT et Cea a ete WE tag saat 2 
: 
. ; Sey ‘ 
. . 7 . heen wg nea te ny # Fees. “ial 
| wbe as Pye md wd idun it 
ee ee reer) Se og seaahed : EY. ihe hey % 
Pow Mba bay Me Qa ve 2 QE stot Qik ow wut 
= } i 
os at 
era aT ste ' 
WORE Han bus 
‘ . ’ . 
. . . 
. 
. ‘ 7 
= . 
% 2% 
‘ : 
ee 
. é = : 
* . 2 


wees Sty rere 


= a TT a 


sae 


‘ 
£ 


ao 
go 
ae 
cs 
% 


mow 
rele 


” 


» 
; 
i 


SRE 


soe 


: 


Yule 


Ma 


Rhy 


. 


3 
§ 


Z 
A 


18 


se 


g 


orn 
Py ete 
a 
WOT 


on 


a, 


s 
| 
ah 
ar 
we 


3 


eT 
Lh 


z 


z 


Sa 


ay 


x 


Deere 
ee 


? 


wy 


woe ae - 
pa ‘oe ant 
. . é , 
“J as 
“4 “4 4 ‘ 
vet La tow tee 
Bet neat 
ie whom 
wor a ~" 
i) 73 aed 
* Doped 
seen Me a <9 
“f ‘ 
od uy 
wt des 
7 
4 
“4 
or “ 
ca 
4 * 
a 


io 


“ 
TQS y 


vayeap 
awk 


seg 
Rees 


ws 


se 


2mnes 


en Shae 


£ 
GO 


PAR ne wpe eee 


— 
5 . me: ; 
7 7 * a * 
oy 7 . ; % 
4 : ? ; ‘ 7 a ane fee BA 
a . : 2° e+ 9 i 
: yr , * 2. . a ? . " me 
- 
‘ ; 
- . : . Y 
™~ es « 7 kad 2 a 
oOo & : u . : Hi 
P C * Be F + if 
wo: “ i 
vo et wu ‘ ‘ ‘ F q 
x 1» H cae : 
* : nd pa é , : 
Z wn os me . a : 4 
a w . oo cc 0 ; 
; @ "4 ‘ ie ) rd Z at 
fs A Po nd x : | 
| es s o = “os ~ t 
, : S s : 3 a 
Foe cu 3 od “i | i 
Pa =f ge OY - : 
ci ed 3 “7 < J a ce E 
ai r z J + 2 
ag ” ; a : EG 3 , “| 
cs . a 57 oS ae a wry 7 : 
E we ; 
“iQ 1 fF ~ if a7 j 
hi rd Was ley nn en : H 
» os! “ ba ee mS ; 
veg Seen * $ 2 i 
a . so . ae aaa ae 4g : 
4 fe te : i: ae nd Om : ae 
om ’ ; nee ” “ne Ate fm Om ne 
‘ be Se wet “3 me 8 
ee 7 %e “i ang” 
od ca us oo GF cau as aie ee : 
Pana i booed oA Pad : 3 4 Fa P 
os 9 a ‘ 5 ao @ 3 * Boo ; 
o Gd , — Oo ag a Sgt : 
pe ; tes bes en aC rho * 
ee i a ve ae mt uy on is ae ; 
a ‘ot , © 6 3°33 boo 1 : 
fe ri wat a, re nt ~ ‘_ : 
x A A , ee rag 4 
es ws F fi ah i“ = 4 $i} 
ay” stag a ee i ar . 
z AU hw ¥ a i . 
at ” = a 2 is ey sai - « ld 
it ae ed os ty 3 oe abe ”s a s be “ ora 
rat sy gp - (%) 2 Foe oe 0 val a . ae tom ‘2 ¢ 
44 7 re - % BT ee H 
oe) po ee ot rd er a f 
yy “i 2? w 3 wo EE BE PO : i 
> Go Nt . P85 pa Te ah Ba. Sea : = xe es i 
oy tp gs i) - 2 Vo we ag : ; - i 
“gO tes A oo fat : i 
oe ut Ee ¢ ri 7 “4 a i 
ex) vy vf atl * ta pt ¥] a th 
bd . t o2 4 
ze cs 2% oO i “4 : rl 
us : . a ee oe Pad 
ee BLA s ay : be 4 
yk i eer es : i : } 
7 ae 1g : “4 ao 
4? < ww PA ". aa "i 
Son a % 2 44 fo) A 
Hs be a . | 
' oy a G ; ee 
; os pad re a = ‘ i 
i a ee = 64 i ms t 
sed veh : a ga - ts mi 
bs oO ~ 12 af = ee : i 
3% aot 44 Sp ee oe ea : x 
r toy poe$ a ae at v a » '” i 
ie 33 bp + ore a r 
a) 7 ” i) = 4 i 
vy - ote OD Pe H 
ahs © wh Cd . ‘y : ; 
ve 48 ; , a. ; : ; oh, i 
fs oo ro ’ @ : 
es SS 8 Soe: 3 od % a 3 i 
aa Se a ee of oy c } 
er roe Op oe yon fo ~ i‘ ! 
o3 ei see : -s cd oe ' ; 
4 * ; eed ” bs ‘ee BET ie 02 Q i 
oa nae s wt an oe 25 a ag *. we o y 
‘one Pik =. * 7 i: po = H 
ee : 3 t } 
: at pod we at > veg “ at . + 
a a @ & oP on ey ; f 
anh - or te rig 24 -- - Es ! 
OC» = vi a Lot ag ; j 
Oey a 3 a We a t 
: f a Sof . ._ ay ii ny 
we, ao oA os st oa ] Li £ 
a ce . a wha we = ‘ : 3 oma s ‘ de 
Gj z 45 ag = ed ; pens i ie x ff 4 
’ a £ « : F ae |B 
‘eo Pr ne a ee : : ’ bs] a4 iB 
4 nn : caer ! Cy Pas a 1 
a a a) al a3 a a, a; ah A j 
: ; , fe 3 f 
: : es a + * 
é es . . re) he i 
ar 
. . : , -: 
: ‘ » pas 
ij ae 
"hd 
; “3, 


. 


a) . > 7 . ‘ _ 7 ra : 
> . . ooo a ?. 
- - > . Ry _ ; 3 ¥5 = fay eS eA s 
. they, too, have a well determined to write : 
a ay 
A . _ ; 
a2 ) — 2 « Fr 
. a (4 2 = 3 { > ? . , 
. a 
. ~ a 
Remember we are merely exploring, not proving, and so may use a bit of sleight 
Rememnb we Bre mere.) x Wy OO , inky, s wy Se ; iy 
SS) he aS fe pPeiswintas ret rer iat es . 
Ve RROD TG YPOwPLto nse MAL Sa ~ . 
my 7 
% 
‘ 
: 
F 
egaarion abave should ds 
4 cs 
sine polation o: 
* (a Re 3 a ot . 
’ ‘ wo wis ay ze 
ase : ry x 
: . : : ; pe wae eae i : 3 mn Ymeemsgiste ho 
solution or this oa oY chee es : reasonable to. 
t - ; 
. ~~ ~ : 
. “ A ‘ . 
‘ $ 
‘ i . > { ‘ 
se ee 4 \ 
: te . NN ‘ 
4 o ) 2 
“i . . . 
. 2 
—_ SOY Ta = = 
~ as ue 
» 
’ : ° . . . 7 
: . bi ae 
a 
eek w . . # ae Siu ee oe v? . wrth a, 
Scat GU tes DS POPHYanG ari big mL BAe 
= % . Wrieaies : ae. Ser yeecs signee A ey ar ® ‘ ae see wt ae ane 
nog DY chick MeN peo genetic a: Um suai Shama bess betor to tie : 
a Qos ry espys Ta at 5. Sgt: OR ay pee at a 
: Peet Qi Gh nu PEGE and wai ds see eka so Uae patapar Gs 
. ° 3 4 7 
* \ 
‘ 
Cyresr ayv@lh Bae 
‘ ¥ » - Me oe 5 . woe is 
or pau bonel te Phe 
wht 84 Pst e 
newt: Throw duet lons and tie eanayiong have fr: a Wat he dala ~ 
Pera eels webb Lt ae % 


see to Le reasonghls ideus 


yw properties: 


ties hold. othe 


ipgons ive: 


a 


any a me ten 
aD TOL Go Renee red 


‘similarity youn the newer 


BRAS 3% ait uuti: 


pre. Lous development. rot 


a 
Bere are 


Sen srerresir.t.: of Re 
Sess 


SS! 
BERIC eer 


a eto ST 
Seon air kar 


sometinives.s mathematics that 7 = 
2 t 
trating. 2," or "Who des : 


* These and o 


es than merely presented as a Pact. . 


: : : 
~ ‘ x . 
~ 
7 woe a s 
? 7 ~ 
: P ¥ é 
5 ‘ < 
Clas eg Ryne bere : 
SS WAS RLESs 
Par 
ry tte es eae we ‘ 
. pe Yyse Une tb % 
8 name ee eg 
: Breis BES 
we as : Aw 2 & , 
+t 3 LgES Y eed ‘ Fy 
é 
1G . 
Je 
: : 
. a € = x 
‘ . * 
; ‘ 
‘ . ’ 3 
‘ i 
yh Deeypysasy oe AS Mirdade diosa beset . ; 
ee PROPED LAS AP pele bu best Lon . = 
i 7 : ¢ . 
san > . ” ." bt , 
Mam org, an defined, a 4 
wild. VevMooyye oe R333 . je ve - 8 i ** 
Wid syngvecd an uddliion. iS, he Snow 13 . 
* 
Ye. peasy Saye Tae, Pi bets thee hl one Sas a they. aa th 
“3 i? Ee Seeders. .¥ ry wee a Sg ase ae eS i) Pas Aik " 
SG 3 
TGS LON Fi 
yt 
7 eoluti TW ayer Prey eg a der we ath Ss seed Sosa J ye . 
Kata Yh es weseetet yg GEE EIT OM Oks t atat . Gy Lorne F 
: < 
Oey Se . 


bomed "So 
oh #- course.” It may well te veneficlal ‘to. . 
4 a ’ x 
rena as = . . 
sinary ° gabtnse tiof on the set & oe 


nuribes rs, wnbers, 


or stoke st 5 2. 3 


ai dbat ay S38 


SLOW QomMtatives numbers =: ane ankes aaa! 
? 

SARs er 5 3 

oa 


Q: Padnle. surbare tbe samarabaresd. eomi watered anes Stamm a 


‘ 


BN a ey a Ste a et oh Sn a gi tet er 


. 
lareuas SRE Be Sel eRe, 2st 


FSS = maak 2ue a SEs. Re SS Se Seen = 
Q - ae) 


engensineniginia ee 


eS Sat 
TSS A Ne PRO Se 


wre See 
yo eS yD eee 


aah Ae aos ee es = 


. 


t+ rename l. 


nat the assoo- 
firs 


ti 
@ must 


3 


oh 


y 
ad 
pas 
% 
ae 
a 5 
5 
oy 
i] 
ie) 
49 
us 
a 
oo 
gi 
if 


ume 


ional numbers is co 
nal n 


10 


wee rat 


mT 


Hy 


a 


z 
v 


ation of rat 


TOPE 


y 
oJ 


ie 
iven t 


G 


wtipl 
, lative 


te 


5 


ees 
ee) 
03 
oe, 
z 
oO 
is 
7 
“s 
Y 
Us 
g ~ 
Re ae 
on é 
fa BoA 
15 
f° 
eel 
a 
J 
par 
wre 


LOTS 


Thy 


<r 


Boo a Fatty 


Wie. 
eR Se tee 


sess 


Ye 


Sauron 


es 
pa 


Xe 


ul 


nt 


f 


a 


re 
, 
ve. Sho: 
Ret imei, 
ae 
oF 
wet 
4, 
VS y 
i. 7 
La! 
a 
avy 4 
(2 
\ 
F 
F 


Sa COMpUtSs 
Bioneee oN 


bir 


Qo 
f—_ 
5 
ts 
Le 
fo 
ts 
rs 
aes 


awe 
Uy 


wo 


a 


ra 
ic 


AES 


STS I 


SSeS EP 


= See 


ARSE 


SSS 


” 


4 


aise 


ero tere’ 


awe ss 
a 


RoE gh TSN Re en 


otek ar ede y 


ae 


Si I sl ial: cin Sis i.” segs 36-bit, ss. 


: N ‘ : 
y 3? — e 
iG : 

‘ ‘ 


Yr witha bes tut 
2 
reg ts rae 
[a ee a Se 
. = XQ 
j , 
t i : 


su ro@el Lo show oi 


See o {parr SRE ET re ee grms meer te ern set arene ye FREE 


‘ 
' 
. 
<7 . 
* « 
WE STS 1S 2 . 
x 


a? 
oar 4 at por, 
ae AS. “hy. By. Wa $34 


+ wee net Ate 


ee eee 


- 


" 
See He Se een, Aare 


shea. sla ae, Gin Scaring aca 


The lest ten uses the distributive property for whole numbers. The right 


side can be expressed as follows: 


os & a 
Srgt Ge 


Tho two Pravtions 


———— and 


inh appsarancs. Samos number? Using the properties’ of whole * 


nuRbers the two fractiorms may be rewritten as . : 


Praections name the 


SHOW . 
steed Tha 
Vhs we tne . ee 
. 
Pr 
a 


SEW 


n 
j ¢ x 
= to. 
— *y ‘ - ‘ - 
- B . . . 
He detains tise vutionm: camber we call — <b, Wi Mry Praceud On @ 


) 


3 


LOT 


¥ 


poh 


ra 


a4 
al 


Su 


x 


Nos 


don over 


+ 
& 


7 
te 

of 

aw 

4 

a re 
| 
” 

” . 
Pes 3 
3 


ohare 


PRRs SS 


STUER 


Se 


sens wagkl 


ees see wan CLE 


a 
a 
” 


teas 
re 
we 


. 
& 


z 


ry 


Ie 


et oe ee 


vated 


ele 


2 
see eee 


ayy 


Re Saty? 


feet 


A 


es 
a 


a 


a 


ge 
oe 


pes ae Serengeti 


omy aS 


« 
econ See 


y 


Began Spee 


She Seta 


whats 
¥ 


Fe eee She 


ene 


oe 


Eo dewey 


so betty. 
TENG 
4 
4 ; . = 
way Nery eds ~asey aye eps te 8 aos * = . = _ 
WS bae ES PQA eo tn CC. cae S = = WSs 4 : 
. 2 - 
5 t ~ 7 
‘ 
Ye , 
i Tt ey 
‘ . ’ 
4 » + a 
_— ~~ . —_— —— 
= o a 
! 
was . 
. : y 
. . i 
: — -—- § Se — 
7 * ; 
3 ty : 
tia tices 
Peaks ) . 
RY . . 
' i 
: as Hi 
ae oe eee ey 
a t 
. H H x 
why . ee 
OOS SS eer a ‘ 
ee 
‘ 
NT ee ie say . * a . . x ba ee aes se 
bang ee one : : es ee ee . eee a Re oe RE ew 
F . 
“ ‘ 
‘ i . - NARS 
rest a _ ae = so ; 
x 4 * \ g . 
; . i 
. ie: 
. * . : 
ats ey — tt — ss , — 
: - x 
. : : 
x 
n . . ¥ . See ath = a. x e = fist oh ey, ager gd 
tow Sao cha a" sos ome £85 a . ae! : ae Pee kag. 8 ek as ae SE pas 
> . . ae 7 
©. oe 7 ae + '% 


> 


Pr ages st one yd Saye : * 
Ceosac Bos le wb : a 


bine 


vers 
: 
; 
! 
; 
H 
uy * ’ 
i N : 
: RL 
a ite: IS = 4 : bs 7S Fi . - or : ~ 0 * Stich 
Hi > : 
Pee . ra 
a _ zt 
Se ranre ss neeee nee ee wenrere semen as meng Cae ene on oe ret ge aanton Payette ~e ~ oe semen nee seers encentitnineenens seni a 29 scenes Seer . 
; Site: ~ nemaenennge re TH some eres sweerangeen a meee 4: Ys 2 


C 


4 ee 
E RI — 


: Sis eheaeen 
ie See 


ee ee ee ea ee oes et * conte fogs iee sis ee eee see ens ee tmaaaaNatl 


ive 


en 
2 
wai 


e 


ie) 


* 


a 


undamenta 


jarnity 


aml] 


Pi 


. 


quir 


wv 
bs 


ie 


Set ae 


See etre 


we 


"5 
ne o 


“a Ft 
ft 
~o = 
Pr 
> 
* ~ 
” + 
< st 
oe 
= ~ 
, 
oe rt 
va A 
ae > 
Pde 
ae we 
“4 
ve 
7 . 
“3 ” 
to 
° we 
oo Z 
~ 
os ? 
Ae 
tr 
ey 
. 
ned ’ 
ce “— 
“3 
es. = 
- 
“s 


bee 


as 
Rest 


t 
ay * 


$s 
SA 


. 


aaa 
ENT 


Yu 


a 
H 


ong 
Soest 


wie 


° 
4 


z 
3 
Au 


2 


= 


: Y i aR sence wo ees No 


een Seen Se ES 


? 


C 


» 2k ay ; nyt 
Stns yes, pi 8 es gs hy att St ay teas a ‘ 
De WAat Rs Qables, Ye Rw WAP La. : 
Syhom pone § aye dy Faas ] Pee « 2 2j x ase ay Pe 
GE REVS RG Ob Saat Ler og sit Be ORP PEG 
MS < ts 
? 
Bisa ket ates ~ sahate Sa% deg erage vest gta ic 
“ eo wtb AR whe TN 3 MiG es Sirah ar ak 
Sree noe a a ‘ 
be mom: TP iertanyi oo yom 2 a we as . 
WON ee TER Neate ‘ 2 a 
< Ty is - 
Sos e * 
aw x 
ao ‘ 8 . 
pace oR Seeks co sunkity so)a: 
— win Uo out. £8 4 ae QU hay nora, 
: . 
a a “8 . eae se we 2, z ape 
Baek atta we AQ Sed. wad 
. * 
% ‘a . ey q 
ee ve wy kee Saws ges ne re ee: > aga 3 a, + Aas 
: r \ Reta sci a ‘. . = t 2 eo the dey os ws. a wie 
a say Sug ‘ : 
‘ 
X . a 
a pepcemeeeecarian | 
Pe ars . 
N . . 
i . 
i ’ 0 Bi . ry es ae 8 “ Seis Pa. © ssey Des ey baat Sos x aes a 
eee we = ew bat Tad 4 : rtiese oe ft ae zade ars vtd ot Peay wl: = wk 
Boe ees 8X sie Pe has ae ts 
a Je we BY ‘ etek 
. . é \ 
: en - | . 
. *: = ; 
, . 
. 
. a * 
“ee a een se 8 so . wes yokes .t 
aah She eked eed Sachian ale 
. ‘ 5 
. : ‘ 
. es . : 
. a . . 2 . ‘ . 
’ ‘ ‘ See fh in, . . ———— area voxel a : 
® > * . e ’ 
' 2 . 
. . + a Fee ee foe oa ‘ea 
baais Sates 0 
. 
’ . 
ue oy me . ‘ & . Reis Se . “ = <=. *% 
Saree) ——— aa . : a me ay on MH 
. . 4 
ot - * 
eye a ky . he . 2 . . 5 i Negi ari! 
~! <4 setae Eraget a at. : an “b= wa a a ee ae aa 5 
- 
. ” 
‘ . 
. 
-_ — tear 
+: . 
. 3, 2 « 
* _ 
u 7 
. - : 
Cane spyyee ot cae sN . Severe [ eae Fe Sn eee at en 
. S Ree kkk Sr a a a. aes * 
2 Ee Me Ff eer vive é aya ase woos 
. 
7 ‘ ; = 
e 
. s . a 
:* 
3 . . . 
yas qersys 3 ‘ 2 ary ad tos Aye. Se a | Vs type Saat 
ug ek ee aol 2 Ly Pay. otRPR adiads lahat t.g?s 4 
: ~ : 
. ‘ 
: : My 
ot 
‘ 2 
ist hee o. = 
ee. ee! Ny tex: ar A ae 
Rare ate BM te os 
QS ; . 
Bs ’ . ¥ 
~_ > — ; 
: i : 
1 
ay is sae ss 
ES we, a fi & ar > ay k 
ao ot 
. m 7 « x? ~~ 0 Se 
+ pyaar, : Lae , at aca tei Kin RR Keane: meena a 
r<) eS ae rer ge re eee sete me cee ee em ne eee er mee ey ett tne eB ae eet ae see eet Kem ey “: - 


PEL a eeew ARE ais Ss Gat Gas < Kear W RRGRS Sckd. Le memia ot ees eos een eames: & adele Sh 


. 2 ; t : y 2 . 
fac be eg te eo a P 
* aa 
‘ « 
. Ne oT q setetagett® ape tas 1 m < 
ee — SeMMh. SERS QS SEE og Bo ENG 7 
had . 
: . 4 
ir * 2 i ON se 5 * . 
. 
s e . . 
7 7 we ¥ z we! soe a 
.o8 ‘ ead ¥ MY - oe Ne J ae | . x wae SVs ae 
wads : beanie = a . = 
t Nn ae: at 
boos so ‘ . ae is. eR nee ‘ 
hbo, aoe \ . : yes de a ? = 
3 a : ; 
. E . 7 oars 
Sug See ce ANE ee : ‘ 
HN en yee. 7 
: . aie : e a ny 
; 5 “ : 
nN — w | 
’ , : ‘ . : 
. we Ly 
. . 7° er S08 . > es . SS a Pa Se OS Yo han 
bon Gt ae Raw a ros . v = a= = HM oF oa s 
eo %atas a rae : hes anes t F seme oS ae? - 4 es , 
7 7 — a . 
ey) Net ae wees Sie ae ees eo : 7 ease . an . . oa a : 2.3 ma 
Vat ahelee vets Merve me es en 0 St “ ve ee das : F 
ee 7 
, 7 " 7 7 . . x 
= 8s hie a ares - ae = . ow ¢ eet a moot, » 3 - ete 
3 Daa rat . batae - ar : N y Sers es . ry 
. q 
: . sa . KS ‘8 
iy a a . ; aos . ws arty é go. 
My ase . . ve . . on . : . z 
Sn re ar er Sa te ey 2 ¢ . wey HN : 2 
an : é F 
\ S aot ex . . 
ce abbga. “3 UN in sie aie . . 
. Ne . : 
. ‘ . SS « ’ ait? a F . 
. = ee et ee a aire 
» . . » . . 
. q 3 \ . 
Ny 
iS: ~ 
. ae . 
‘ a 
i ‘ 
24 e8 : 
. . 
n awe 7 ft . 
. aerecieevets ow x a : e 
bg : hy OMS : 
a 
soe, : ‘ 
—_—— . -—- a ea 
a , 
a : 
. 
. : : a 
or ra 
. . 
* a 
7 : 
of ’ = . e 
® a 
= . 
—. = : 
= x 
eS . so a 
. . 
i soy Be ie RR Re Ree ee he asap : eo OB 
! a 
bs + 
; epserts cs tien etaere 7 eee & ate ” 
— TRAVEL th. Gadd og Psa Wee ast ia Gee Ry . 
“a : ae 
x . 
. . . & 
. Bs > 8 * a 4 b ae 
a: Hs = . 
wm ee ———T . 
wi 3 . 
= 3 . & + . _™ 
. 
, — . . . 
= “a. 7 ~ * aos a . = . ay° . at ae ay . + * 
. : ; see as - 4 ie vo -o : . 
© 8 
< a ~ a ses 
’ a 
. 


a, Sena 
Ca 


"VA rulaxt Provided by ERIC [Fee ene he Ss 
OER s s3 coae - 


aataes See 


’ 3 
sete ae 
NaS 
Ss ote 28 & af ‘ oe Pee er 
aa Tees 8s aa wees ee tance UL 
*§. : wanes a * waa voy wage wa 
eae oe : Sak Tews fSicy 2 ; 
? > 
e 
skies 
Visasees 8 . 
<i 
< ‘ 
~ . 
\ + ae ae as Be) dalty , ae ’ ste - . 4 . 
\ : ey Saw os . wa eta ae ee o a 
. 
x 
a 
‘ 
~ . ny ree ee ay 25 
- ae yas . a 
* —— . . a . is _ 
ae : ‘ 
= . t 
\ 
. a 
. e 
. os é we craagiat eee - 2. ee ee! 
. % ‘ pet ses ae wee bs yoke vale Gg 
. 
. en ean . — = 
. ; “ : es 
, 
. 
’ 
ry wn es _ — 
. 3 ’ 
. 
i) . 
? _ 2 . _ . § i. —_— J * 


aa 


(a 
je 


an 
Oe r 
Poy e e \ . 
By aay ay ee ae aera. 
a ee ews er care Eg yriy Foe 
Loss . . * eerrttsgs pss el sreisshee we $ See weed wha 
Be ROMS SRWSUNR Sa StERES SWS st ak Say hoig 
‘ 
seit oe ~ owe suse S88 Fee Paget << PMWegl Le Le 
Le vy siya whe <s oe Lp : 
ZR : 
, ing Sgn a ee ee ‘2 caf fou wz 
ewbe we ue as * se . s ein Ae SS SS % - 
Y Te 
ERaceee 8 z x Ss . : 5 SSR 
> aX 


ee ee get ce eee veneer eee ne oe Semen eet eememngnepines ey BSS 


Oke waded eect ete aera: Sek ee 5 as ce ee ha ee 
Tan : Soe ok Se ee eg os 
se ea en eee Dita tea a ee Ree Dae te “2 : iti 


RIES. 


eweeey ie 
SHOE Go 


MATS ys 


re “i 
en 
. 
~ Ve 
, _ oR, fs 5 
- ’ 
z ~ < 
a fy} a t ; . 
an . ta, * ae rar ty 8 Pee ae erst ie Rage teas Sao tiageds 
Pre wie ba . 2 Wels ata hte, o 2 Sh Ree bes REED 
vm tare Sey. 7 wal w btays 2* 34 ate, 8? se veut dae ‘ wa GS as yose 
wha wade vet se Seert ‘ we Ptl. & Re ke ee wad Ee ' hy. % ee ‘ . Dan : 
. . 
- 
" a . NN v vat aoa . raeny y >.>. ne i ad & Sy oe 4 sf i 
vba Nera Se a 3 seat ns fn a ms) ‘ : ps 
rer Si eS ee a nF seasorm oat lege eerste “ 2) sy oy ‘ A Se foe ed ee 
was yeti re nh ro. Ph TL Seb Seb bk uy a setae vty Pte Nae cee aN 
‘ * io 1 
. < vous Poe nn sa : ris 
Sate SU Ge eM at tts 
< om. =“ 
2 eos 
- ae ay i pa’ 
_ se | ’ a, * BS 
samy - eo ~\ 
i ra : ; a ey 2 
- z i: H 
\ nes \ Pot Lobe 
— 
aa 
= ~ \ A t ‘A - 
: 7 2 ' é 7 
‘ Caney eS oe x : a ° 
. . . . aes » ‘ 
- ~ er, ar) 7 =. * mas - 2 . Pony ne ad An, Ye 
Can ey a 4 te Me Seowg:, at ea hb Ts Le 3 kaise ers See iar manos . ti tse 
. ’ 
XN t BY cg . set . a Sua yas So Pas A go ‘i . yoy . ’ wg ast 
Waheias : ah! ey — vey t aor seta? ae ar vee > * . “ = sts se thee . * . ro ey >» 
’ 
Sig : n ee. . 
‘ . . . . . . ae . ry = es - 
Vow aah hy shat ran s . any an . yh any . OSes. . an woe . oe 
a 
aN, <y. -% eos eu a Cees a ee Sees AGT rs 8 we UP Mees. fos 
ren ar . SS © gio ys ed se Se Teele . . + cae y set 
. ve al . i = . -—— = . * . . ot 2 2 feet ae a . - ae.) 
’ 
a . is fs . a . 2 ae mY y 
ett tae Me = * so \ yo at iy 
= * . ~ 
SA . 
- - 
2 a ? . : 
ao woe i shoe oy = : 
i Sra , oda 
ve, eS Saat ay S 
: R of i? se & 
. 7 es} 
* : 
‘ : . wos Mate Bra. 2 ; <t oo) . are) we = 
x < weee ew Te N gt sa ee oa arts Does 
. s : ‘ a ote 
. pe ek Pe 
s ¢ >? 
. 7 \ te * 
- : - awe. 


or J sys vue aoc oe * oe SS 


" : > . = 
2 re ee |) ne en 


NaS w RS . . ° 


vw mee asus va at 


seme sesarngaaanng suete 


‘ é : 
s 
eee ™~, t sanesies WS: asda) Souk Sages 
oF ak mvh PQO Las WOE CEM Say Wiese 
Git pRemcsw Or & 
inane : : : i a ) as ar 
meGhoh. unou)iowes clive wow.) - oo 7) 4 Lerore 
s Sgipes ae WOR *, . 
een it wks tices 
ae Y aes 
Sosy, ul \ nas 
% ag > . 
rf Yo. pe ~ t€ 7 F\h rf yoo fy 
\ ; Ce 2 fey Looe F 
; \ 
ra 
a a. ; 
. 
:- ge. 
res < e F \ SMisag & : 
og Sepa é ae se 4 ro Sy er ae 
Here foo.s j a bose gb Frnt, rm oasfadbtlcce. i ‘ y 
5 | - 4 ce ON rT SN ‘ aideg,. 
See d Loo oh Le 2 eb Rey. ee SETS 
¢ aw 4 Coe . oy 2d, te tae J x ce ene tea thy BAGLESS N) & 
Ss agit Pas aes Pea £2 4 ‘ O55 55, Guleyeer Mos meth) sap l Sae . 
wes oy 3 he. waist ‘ ‘ a ses Nhe Us The Wy bk na to Gt 
ic ‘ 2 : , 
is tice: hanks es : 4 Re sot ae. . saxclie 2 ar ane aa 
og SEO eee eh. rsby ow Sadrto Rae pyadt Sor fg hee 
ahh oy dtet 8 Re tae Te PU be awe bas Pye 
: ee NRDESTOU ER SI Gee cae be So sate Gr Da. 8 Peek at pee te 
oe A a * te Ae ee SS aay yes aes Moke ain ep Pees LG DS ce t te, 
Best, Sod ee saa Sooase vt Tae L} er ie ! 4 eat sd ae S aati Ged Vs es Atay att Late $ 
j i 3 
. . Bees PES a a ae 
Maples PPO LED LP PATS 
Saye. ek ae gdh Shes an eget geese Hao arcana Pace aie it gg | ta Migs ya eE ay 
. * 8 ays ase 7 os. @ vA ao & pt ee Aas ate Sige 8 Be 5 . dave By pes Aw RH ae OS 
‘ 3 : 
Soe ae T4 : : GS Ie Be oo a Re Nan py get feat tse ae eed yee . . 
as sg ue . soe is en t es aS eel ur ds ue a fe Loe 
‘ 
. 
a 
re 
: i 1 It } es \ : 
x ype tener a tay, eds > x 1 Sp 
RRERE “wk ERat B= % a or { wpe 
s 4 a 5 Fi x \ : “ 
Ne } ‘ Pre | ae cs : ‘ 
iad 1; Ser ane | tas} af + i; ye 
fs % Pm yep Pa§ ~y 2} Soe 5 eo 
oy 3 F a} * YF 7 \ oN 
; Veg UY a + oe ia) Pepe PTL} ; . = 
. ny 
weep set 8 . ® ctor 
SEI ane eae tant 2 7 ‘ ‘ ieee | 
t ran STs ree 
roke sop PARAS 
* x s 3 
{yp} Foe dé 
Aw sy : re 
i roe 
SRE Ee we gE Ey 4 oe 2 
SS Sale f i fi 
\ : 
A sa 4 
Pty 7 
- ‘ 
ee 


| 


Tat vate 


a hannay Soy annette tn mabe AE 


SI STS 


Snecma See serene SEES ce thes = 
2 Salen, ee 
Agee 


batts 


’ 


od 
ay] 
ity 

ot 
ra 
Fas) 


4 


Ye 


ss 


q 


AN 


to J 


aoe 8 


a 


mi ga 
Ler 


a 


Yay 


ra 


ay 


\ 


as 
» 


’ 
a 


ys 
3 


t 


saci 


? 


sos YE ary 


aT 


a 


ene eg 


erm oe 8 


oN 


7 


eee a 2s ae 


3 


hn ees © 


Sep ege 


sere Smee ety ag 


aa 


a= 


we 


ee Neeeniraee tees 


ns 


7%}. = Trap ss aw 
a Chapter Exerolses : 


; * l. Evaluate: - ‘ 


y 
S 


ws Wwe 3 yy a 
aS Ni ry Sus Ty ry xP x , 
Se Find the following sums: 


‘ “ “ 
} 
\ r= 
. OG) QL + = rs \ 
: 2}. S as end veg aisg Mieka 28° a 
oe Ue Lie resuas: SVR ISS LUG z 
3? payee tae . 
Polloawhey 
} 
ae Gada 
(a) basis 
: ‘ 
. oe 
‘ ie 5 i 
far 3 od 
aa 
: ’ 
Moa fat ate ee + nay seh etdEteatee Se ca et ater 
te 2 Sth. ar 5 re GEE GOA ui ARI 
. u . 
Vere 24 “ wDoee ne ee ~* 
WHEE corhus lon answer? 
: F a 
. y « . 7 
\ ‘ wba ~w ff aN arene {2 3 ~— = | te ottes WOCSENy aot ae an espe mY 
we SRE eR me et oe EE SS Spe eS es Sd Lin gus wers Une Seme ’ 
se > ae ‘ ey ‘* 
tre > Ty, Bt my PPOVE Lo ungdeisbare . 
ij Goes 
s 7 
<i é . 
fe Tryin d wats 
* 
. i 4 Y : ;~ \ re : 
ta} ‘se |S io} { 3) - ls 
. 
tig - € ks) (2) (9) - (25) 


a 


.: = <a es pride 2 a a ee 
+ yA are exanples of fractions written 
ON 


«ce, Practions with numerator 1. Rep- 


onal munbers GS Gume OF unit Tractlions. . 


be used only ones in each sum. 


. 
$ . 4 : tants 
Popo et wT eae OMT TENA. dt SEIT NS Stati 


. . 


sho 4 paves? Bose ee en hea 
ey (lier ter ren re reba 


ai e Ll 1 . . . = 
‘ lo, (a) Tt = 3 a . 
(8) i 2 ; 
L = 
fei ema, 
woe Y . a ; 
i AS zm yaa ae = : 
(ad) Express = T6 as the difverence of two unit fractions. : 


mw — occ the difference of fractions. 
. : 


if) Use the result’ of the above to find the 


+00 TT . 


ya 8 2. 2 is : 
Lb “ea = Og Y .. 


e ~ Pe * 
% li. (a), (o), and (¢): ; R 
ae eae 
(a) . eS : 
1 
+ 
a ae 
7 is 1 
{ce} ==, + .— 
& % st > - 
(a} Make ean educated guess as to the sum: 
| + 4 1 
eee a? er wr 
Sa eee , 
r -) 
AG . 
(=) Make an cducated guess ag tO Lhe Sum: 
l 
——— + ‘ 
4 e oar 
. x 
lp. Selva the equation Qs 
= > 4 “ol 
| BN +TR SET : 


A “ipmagic equare™ is a square array cl numbers oO 


ronals all add ta the sa 


fem 
as 
> 
—- 
: 


: column, end the two 


we » e : a 7 Ww : 
’ table telow to forma 3 ™* 3 “magic square. : 


co) 
re 


SAE T Rs SE 


poss be hay oes sata Bes 3 dehiww sow ce ott Be LNs Se at ease ee Ey anda ay Wheat Etech ate ete ae tnd swe Ra 
as aeeieini Sa aoe ae oe aS eee Se al be 


eT aa ennai 5% pie 


aftj 


y 


ee re : — = opie eee —- 2 = 
KEES = Spd — re — er EEE F TERE SoS: 
~ MEDS ee eS ES TN RNR SRR SEE RES REAL BEERS RN ae Re SAP NAO SWS ANTE 


SS Se ow ee ee 
SEE ee SS pte es ee 


ay : ay ary >, + ~ 
. Ae oe Pab.onad vette 5 
*y a a” 
- } = : 
tie ~ . 
a 
: 4s 2 
E fash = fe.) Soy i ae se tine sAaliee 7 
' ae Any 7 a (ies BUS y EO T igo og hekle NOt tue solution 
: . ‘ 
* v 
» * . 
; 9 ws yyy + Y : 
ys) PER Cy TER tas RANT DINE TE Gat MEE GG Vr ob Pare Play. 
; Y 
dose gis ee ° . }*)i : A ere 
a a ices ar digest me ran | ee ae ee ee eee ee 
tra Sou Li meme. Uline oes TT : hig ildvetretes Lhe 
et — a. 7] 
* Hy . ae Te mt ks 
Paee EELS P pape ae aa Oy 
» . 
‘ ey vi ao he Oe ¢ ae ey 
, _ fay ot i} o— es ee fu} 
4 . ¢ > . . ry \ x 
t 1G me « 
f.} siege dt Ye gteate gp Geb teuiyes fea Dad tab a bees a gS ayeegtt 
a oe a r . — das, 
. ee . x | weyrto eat t) aaa | Lae ee 
te os hn a be. PR ua Eakin Gea tut kay : 
wy te 
nn ra Yes 
oO anes ole i 
e Ye e 
ry : 
= 2 ae ee MONO GS Maes cE 
Se OS. se cae, 
So Fe Q TREY 
oh t ek . sone x 
eeo . 1k 20 eee 3 
: 


a SAS 


ee | 


Sa 


= 
a zs, as, + ie Pars whe mes SE Petia 
Sot est ree Dangle tater EE 


Seka heen . = . — EE EE a a 
> pp eS = ah ae mn 


Sheep 


Sore Se 
eS 


eS 


SShot eae 


. 
A , 
. + Pa 
: . 
‘i ¥ 
1 . 
te ‘ 
& ai 
is ; 
T sox. Seok 
ene ro cee any ee: ra 
e le. (a) oo oe ew ia 
i. he ‘s . 
Se AES eg Ree aa acai 
BIYOOQDaEISy any 
* . 
. ’ 
ibe Var both nud ud 
. ~ 
a sew 
Nera © Baar 
‘ ’ 
~ 7 
‘eo ‘ 
. ye] Ve, « 
ay 
* » 
a fy . “ ata cy Seas apices 
Por fep sna » O world wlro ta corre st. 
yor oN fa ee 7 sé eee | . 
Lie Yee tt od reliaa on BuUbLPs of whole 
_ . Pe 
. , . ? ‘ “M3 : \ aL ees 2 Pay 1 : x if 
tts ta) iis} — it} — or _— 1a] ~— th} — 
yy . oa, : ti L ] a 
mu ’ ! he 
. 
iv \ ea fay fe) * 
1 ohoy is fa} ifle 
ta Verge KS ed N } a 
é 
he we - on ) = : i 5 . a 3 : 
ft : fo .i . . . 
Ge. Gy} “ ui s ‘ Peboos vi . 
e 
¢ “ 
: coe fF.) 7 j : 
aie ‘ ‘ . Fos * 
wie Rs ; Chad ‘lh tod L a 
p . . 
‘ . 
s . ? = ae - - i a y 
Psy AG et i i oa Cd} ; , 
- > 
. 
: ‘ 
. 
: a7 
a * ss) 
EAE 5 ‘ r . . : sso 
‘ 
saat 


wath 


Wieser ese e A 1g. tats « ne ds 


” 
ane 


on . . 8 . : 8 . Fe eed {Shoe eaelll 


. 


ay 
a Ee Syren ye ee prem stefan sey on etgeenrer nce rrdgrete ER 
ee , 


SERA ee tees 


yusep ee ee eee 


arerens 


ous nf 


Gerth Sasa et 
[Se ee 


See 
Se aS ee 


" : ; 
x . Fy 
. SUA DRE Weer pTeRe 
QHAP! BO BAGS LOS 
‘ . 
, 
. 
eS ; . 
ys 
i g ? 7 5 
ra! BES 
‘ . ’ ; : ; 
, ee Lagat es 7 
‘ . rae a} 4 yoann . o als . & 
= 7 ey H a aay 7 r Tne yh » . iw eM! a ~~ 
he gtranesy vor the PARSE vBy - 
‘ 38 <a a)peoawe ive 
eo una ABC 4 sur will elveys be 8 
Ww Sra ~ 
: x 
rae eae . ‘ 
wywult, ‘. 
. * 
nh “ . sah . ka syn be 
. “Wat HN i a SHEN WS can bS 
’ S Ath Ops yen gg ed any 
. . ples Dats Sse 7 it 
he ee a ey 
* coe oer td 
metas a yy Ww cs Wane 
aun vies Diag Hiytas Vanks 
ee Sees ahaa ee ye Qa, rel 
‘ Shab chr be uced.  Uiree > 419 » ol 
: as ae 
au . ee i. 
oD § Ley if. jz + 
; vs sages et 
Ee TSS 
= 2 
+ \ 
‘ : } j yo ox te tht 
sy04 SOS Py VP: t Ye} we d se,° Aaa Re he ER 
ab werwerd, pashli’ & . 
. \ 
a Ghee Ros ' ‘ 
. Qa Meg tees Dah iy ae hyo: y oreo \ 
Say PSO Wha 
NS a 9 Mats 
’ hy seen. 
So oCm at abs psa 
: fe weohelirhee 
: " 
Saas, ie, Pes | 
SQLTET yp My SS UD 
5 


: } H ri pe 3 oy Th Sats % 
os Jee we weiehi : H “gaviebo oon, a Poss Lard 
SALES GS WE OW a My OS WLS ’ . a 
’ 
we OY uachl . 
. 
: 
‘ - S 
- # j 
= 2 
ia aisle ese oa AK MRSSAAS 26 We ee GR Smee eet See ae ee ee De eee aime ee em ginres sae inertia 
my eee 


4 


peeenes 


Say 
4 et b ey - * ay 2’ te ay 1 
“ 2 OF wo Sk Or yo GY 3 iS WHILE 
a ° be 
fin Gee “ented a5. 
Ay 8 SNS yp he 
: 
. . * 
: , 
A 7 - a 
- 4 
\ : ap ; ‘ 7 
ir ui : 
Le | ‘ at 
. 
s 
See eg ees Hee wes Saree ae Gh. Bas BOY eee ‘ 
stent + we ENVY wesanks Ni Ry at eee "a ce dee eae ze 
N ‘ : y x 
goes ge " ous yyy . » 7 ied s aspye Peas 
VeooPan bean tat Oy Noe Aaa: Alas (y Yat dow 
es - Fass . ! \ : 
Fy n (bia Woavhady bo Suga) 
Sip epee Rprebserecceucanea : a} * ere 
eee ee stan Pe z SS ara. Nowe UND > 
“ 
‘ ‘s 
f 
{ % . 
w 
* ~ 
a 
‘ 
. ~ q 
‘ > 
— : a 
. 
Shi 7 sg sgatsts ts ‘ nary van) : 
wseats ve seb Seeeny te ok on 
fs aysye Vy ae : Paes 63 Y 
. Wy de Luk Ut me ogee a) 
a 
i 
e 
’ 
? nl 
ae se 5 
. < ¥ i 
ee 
: < A 
. x * a < ek 
. 28 
> ° 
: ° 
ee . 1 — 
= : = 
: “ 
7 . 
. =~ 


SE gp ee entire ee ageg Senees eae eng tie DAE ni mPa wirreemgeemen eens eememptctarin ts peered rene enenieninn aera ee | ", 


ak 


ew 


. see ce 
- 
. 
. 
. Ih 3 21 
:, wy, } and ik 
Pasa ayy ol ‘ ba 
Second Welphine -- ; 
SS 
. 
| . 
’ t 
‘ 
ee 
e 
* t say ote 7 2 : 
7 ? 1 View <3 { wo : yy 
dpa ber cadve dl {- t Appar hem rodlvegs 
=! 
. , 
ww 4 
wish 
at 
= 
” ‘ te ee % < , wast . 4 . Beane aeeet vt 
“s PoP aes bbes se nr : wink os. ! PaaS Th 2a ak at ss OX. 
—_———e ee ee 
: 
* 


” ‘ 
3 


x : ore tnd 
S “ es 


Rarer, seman snare ann mare yale > rer agin EEE crepe Saye Sener enn temas Baten nasi acts cai ann Re 


M4 ro 


SHEE 


> 
5 
5 we ; a a 7 
1 ‘+ < SS Sayan . ayy a 
tae Lrg. Sh uPen u Bg 8 
N 
. > ‘ 


wes 
more 


ee te 4 se $333 feae 
ode nb poss LO thi. - aa 
leg ; 
eee Paes ae al BW te gon 
sondivaouo oxate a. i sae a 
rt x} cata ty 
a a SP. ogas y 
Qe J tek Me PEA, LN 


wm fae 
betwee SERY 


ad : 7 
. 
. 4 in , 
oe y- 
me * aT 
FRx 4 _ 
Wop ur se 
g . * 
’ 
. 
. 
. “ 
. 
2 
. 
F rt 
is x “ 
\ 
—_— 
= . 
. 
* 
- 
n 
a 
a 
' ‘ 
J 
. 
an . 
e w ~ 
2 s “ee, 
> * a 
z : ‘ A 
See a . 
. 
7 2 
is = thes, . z 
> : 
on : 
~*~ Shoes. on Som 
ee en chinn ES ENE TAQ GT RES ve eh aS ae ee 
-—e ie ete * - ee ieee? oes “iors he We ap ae shit, fa: z er oe ey S. i oe 


Be 


Answers to Chapter Exer 


. 
Chayproer dt 
ey 2 
lL. tal, i 
‘ 
‘ 
‘ ” 
. 4 
. 
. 
: ‘ Z 
' —aae 
F a re 
PA 


ane Sete seer tee ees ar 
~ 


= Shia iain GEASS See bere aaa ee ES Sa 
" ae eet 


= toy : 


SEER Sennen ALEC erparo his 


— SHITE ee a eS eee ee 


SE SS Ee aa 
soos ora ea Sa a ee eT TES 


= = 
SS 
SSE TIS WS VS 


. oy . 


Tack away 


TASTE TRE 


pid 
iL} 
. 3 
. 
( . Posey a oS wat ji 
{ SC CPRO Sy ee yg a] 
. 
¥ ys ae Dues 8 
3 if VLVSaRS . 
‘ 2 
~ and 
ists 
: : Sosa ata Lp pe viata 
wa, 7 a Pe STE RPL CENT 
, 
Spd ryt . 
teagd, sair] 
. e 
” _ 
. See _ . eat) tome Lt ine }) 
Lava n peers (i aes : mers) REee Way The?) KY »vbL Sd} 
, ibongciphy svi) tseir, ie} 
, 
aS | 
» = wees! 
* 2 
. 
. ‘ “oe ‘ + ri ‘ My y ee 
. ee) nae A ATA ae 9 SER Wet Sark ea fs 
Doe set ge ass ays if: Set. asset aed 
Mba igee hg TES AMS att Seti Tg 
. 
Q . ‘ a Sens: wad 
ra or 
. 
a . 
eae %\« . 
oe N re 
7 y¥UR 
: . 
‘ , 
Hips i 
. “ é , 
2 peters 21s SA ed 
? 
..3 : PAG ee sacs : fia ag gah 7 rn 
{i ? ste y fa a seFby veer TORE Lea alk Vee eat. ow na fle 
~ . 
™ - 
* 
‘os Ke” shew : “BLE ds Se an > Ss Wiad) Rew? nee 
. ; 
PES ORE OE EP RE ee Be gs ‘ 
n . stays en te soy ts 
: sto! tev Benak Se Mes wee Ey 
’ ’ 
ak wea at ssrHtt 3 : pre een Sa Ee. ORS . 
t 4 
. 
: Yeh ‘ wet : a ae fag Taye 
Y £92 Pel. as 33 wis SO : aa ue Tek 
. z 
= 
1 
* % ~ w 
ay ety fact 
rewu~gehn Bs (“ee : ; 
oe 
. Soe 
‘ : wt 
=? aa Bd 
i < bf = = 
xs Ln au, 3 eres F q 
, 
; en | 
: ak s aoe 
is dp legles seed < 
= : 
7 3 
. . : 
4 
et ed am Pane asd cars “i » 4 J 
nek contain Stune Ebon Se, 3 SARE 
a tel . = . 2 + oo 


Me 
eh oo oes aus 


oe... 


Peemanana 


Sat ee Ranke seas ee ates sane eae s ween tenes Bantg TEL wea 


STS PLS 


a 
eS 
‘ 
ay 
an) . 
» 


s 


nd 


@aEEEEE: say aa ene 5 


rd 


: By : ae a SS wae 
x [ost 2 re rae neat . 3 


a . . J ‘ ‘ 
. va Pans ay Woes re Ne 2? 
de 28 
" . . 


~ 


A Te epee tr Ee ne eee ep en ere meee gece 


3 ou 4 
sa she 
> 
sos, . 
Pe ng se 
a 
a 
ria = ~~. a se 
wee ao 
. . . ‘ 
. 


tea 


. 
. we 


bs ok Sa A 


Sees eat ta ES 


attend: 
A oe 


a a A Ce en EE 


x 
. ae Pas 55. wayyes 
sae aa sy wh aS 
: t st hye 
. Sayr 
a3 aihi 
S- 
ar ee 
nye 
* 
oy 
. 


eee t 
Weami 


Ss ar tiwag: 6 ie RSE Se 8 EAE ORS a} 
Cnapuer . 3 Por JenLor hay eho) Leeche 
ee 
i. AUN 
4 * SP ases 5 
PINES : 


1 
a 
Pa EY See ee 
’ ; . 
Tsk < 
oN Hetty 
z 
my fad tro. cy aotey we pods ox be 
an Qars a ne : + Sh iss : US z 
. . 
an t 4 ‘y aay ee or pos } ’ : ees vig. 
Ves . ‘ Len . . 
. # oF : ae rp Be Be Gt 
s Hy = i > ae ; Ler : g Ya foe 
eeyy aos ‘ ; Pte x ‘ ?; yx 
tig phos oo. weed Me. ae A OAR, Se SS 
Vad 4 aes : ‘ F 
. 
; Ps = atog Pour tt : 
an eres Fp Nn ae * 
. 
fogs \ Pore > 3 & = 
ge Ne ~ i Dad 2 att 
Vr x 2 I a ad x i] . 
a 
> 
a 
- . > * wm \ 
. { 2 -; FO % } 
{ L xX tyes en Oe L : 
7R wT) « ‘Tao Ld 
em a & * ,u mM OL? 
y . 
EM 
‘ 
Risse SOS bs se ‘ . 
: ta 
Z * 
a BEREAN 3 os ns 
= 
Toye 
re ER 8 pe ine et nt tn 


AS 


a 
Oe 


2h EST 


te 


ee re 


x 
~ ba : 
3. 7 
fo yas 
{od Lis 
‘ t >) WW) 
fa) 1s 
a 
‘ we aa 
ie bd es ? 
- Ag gy 


ew 
Sopa 
weet 
Peypee 
a Wee 


‘ 3 
. t58 2 % 
i 
2 7 - 
a 7 2 
: , ' Yes “at 
a wt dat A whee 
eae a Pas 
’ wk SRS a 
y 
we 
2 
’ 
‘ 
7 
a y ae 
ti 
, 
ra 
te (ss .. 
. : t 
2 tae } oe 
u oR ora 
we eS vo ee 
. Rado’ 
. 
. ie NES 
ee . 


WUT: 
SANE 
RMR ee 8 


oN 


h 


SSS eee 


i ee 


SEER AS SSS 


as * 
Lo 
at ead 
a Bayhk\ 
wes gap Say 
Ve Web vs 
roy 
i ue 
Pe ae. 
Mts 
aD 
SUVan 
> 7 
barttad Payor 2 Q 
bea, ya OL 3 MA 
Dye: 


a 
ene 


ata 
fo 
ae! 


o~ 


‘ 


iy OLLI “OLrr 


. > . st Pe en 
a N . ‘ roth 
i ie & ey fa ous +f : 
. a ks Yo: . are 
. oes + obSfa 
Low mae is 
‘ 
. ns 
. 


~ 


. 1 
ZA 
ee 
ae 
AL 
ALA ; 
ALI 7 
[JO 
LI/ , 
Oz 
OA : 
LILI ) 
OO 


oe ft % Moy lesa ss, > =e . - 
. Answers LO Chapter beerclises : : 
Gee peciaia bat etclithr 


. OPS aay saan ‘ Wea atpas Pie yk Pia FES Ce Roe I ci 
GrdVler s2 MELT, SOP wakbor poo gth: ie hs RS 
\ way : 
" . ‘ fst 
le. as ee oe (ay 
trae? 
a SS . 
: aa > . 
fey . Sac l¥ 
uly . Las} 
* 4 i a3 a wl 
rd ps : 
2 ee ee ee 
. Sagkss 
“oa fad 5 (Coe Ped ge ‘ 
oa A Ch ead n i he Se ere 
Magik bate ea, 
pi J typst SLM ; 
yoo r 
i. <8) 5 G5. 2a 
= we Seow \* ~ ~ fag (w 
sa ESh Cay tae 
“De . 
Toy Sy > 
Sway 
: : “3 
4 
vada 
- alse . : 
Me : 
‘<P 4 = Pe ‘ cen =. ‘ 
: een atten ate > 
: . 
A . OF: HN ae 
‘ : a a x whe 
camer va > ’ 
on 
soap 
7 ' tee ob. F tes Tey ieatrae 
aa Poets ots a ast sos 
ears i 
i f. ‘ ny “ . pt A 
ian = ~ vet oe vr 
m wh ve oy e: ral . abe i ee o* ae Re gas * 
ave . st so ve tots yas ° 
: 
, epee st - too, ae ee bs, 
: flv: : ae Lee ae Poyes Pits ‘ 
“ ~ 4 . % 3 
~~ ; ‘ ry re : Ba . 4 ? 
Sb S38 ss 2 + = ia oo ee oes - who he oe ess 
: ses ear eae . : Yh pe atts ea a 
bes ow ~ . i x “ 7% My 
* . A ees Toes we ok ee oe en = = 
poe Me ot Me shy a PSs Se . ‘ aa “ 
- ws tallnsae 
YES 
ae. | * . 
< bey: * i . . 
‘ i 3 Oa a es . 
ee seney ‘ 
ase Baran oF AOR ae of > 
ae 
. a ‘ 
‘ 7 F $i 
i a : : & ak & . + . 8 ie % 7 
Se & s ia . a . . P a 
» é : 
a ‘ = ad > 
ae Piye ; 
Paper wares : t 
aaa Sag Nerts 3 
' 
7 : 
a? 7 
. ‘ 
ae ‘ 
. - . 
exer ay Mss wt om = a ea . sont Se . “ Aan 
x ae ‘ é ree vos é . 


SEE ASSES TS 


8° SST USSTN TE YEE saeaegt pues 


SRS UNSEAT 


3 
mieeseiNratt yt. ac dete ee cee sta s Se a eek SRY So ne eee SS TE St eee TE CRS Te B Se emee Sram wed = SY et 
Ss ee St athe adb tae iene et SR eS see Se 


Sse Semmens eg enetttinee GAS S 
"eet = eS 


a perraiene: caer gaan niet 


. an 


hao a UE Sp Bete i SS Ed SEE SR RR ets ag ES SR ee EERE la FE I ak 


Ss q 
a < : 
a 


3 


2 oh e cat af aeatele Bi 


TS hee 


(eb) 0, 1, or &. Evemess cannot be recognized by the last digit in 


. 1G. Is is not possible ie cond. : 
' Te tero and E+ H= E imlies 
( x pe oe . (co) * * 
; : Us. oS “? 
Ble: AY TNO even ae “seven , , 
. ee 
' 
. ¥ 
uu 
‘ 
v 
\ 
. ™~. 
~“ 
‘ . r 
8 
4 
: 
: 
= 
F 1 ; 
* i 
7 . 


_ - 2 


PUR A SIS oe wee TTR 


. i SSS ee — reir ae x Ss ae Sie’ a 2 essen pS RSE ee MS SR = WNOH) ash. Sk ae 
coset toe = = Is mi Se ME RE EES a A OE TEI + The 
Z 3 : 


PIERO EE 3 cite ra en ee ee ee 


Anowers to Chapter Exercise 
pail 


LSS 


: 
s . * 
’ 
‘ 
. 
A 
“ fy 5.) fay ~ is } ‘ 
he cal d ted, Rigo. Cad t a 
% iat tewe pen oi) a S ea 
3. 4 tne LMVEDSO a Feed 
2 ‘ 
* tS} 
rf. ‘ ja: ‘ ¥ 1. 
‘ 
= \ “ - 
Lob es 
> 
‘ a . : i 7e 
.Y baaee an ‘ ae S 
Ne (est ut ees ay ae ‘ fog 88 
Ny ae . . % : 7 : io Ae ‘ey oy 
{y }o Yeas, ! fap oma. t 4 Or RooG&, tat 
» . ¢ . 
: mes Soe hh ye 
: Ce Ono «xh  B 
~ \ 
\ . 
A 
i * 
ae Blast eet * *. > we wa 7 : Sacat $0? et 4 
4 
bY 
“ ~ * 1 
BIW LOY : \ . 
t 
. Teeyd war taeey 8 2 | e 
mAb Sava es : . ; : 
! 
bar ede 


Sete es 


ay 


SOP 


RS es 
oe Se 


wees 


at 


See te egid thy a 


SATE ep ETRE 
Isat 


S| 


 Bapetnt ANG oe ee 


Pitmgyrn slg yey 


(be) Yes. , 
. + wh op ° 
‘ ‘ ids pattg ed ‘ 
‘ghd 
c 


, 
“ 
‘ 
i ™ 
2 
e 
. : 2 Oe 
. : 
i 
Fees eC - . ae | * 


ESS erate. cng, A ea rans Ss ae se Te Te UR Om wre. . err meh * Re wo ORES 
~ 
I 4 
~ 


WOR Fe SS x . bot Li ed 2s * sl 
Ir ERR me ne Beri tt nh et nn pe nme Sagem ott ee > 


eae See: : : 


‘ 
‘ 
pe 


x s i 
etd Wy Reee Tee a. es 
es » San \ 
. i 4 gay ¥ 3 Wt Ge 8 nae Spek we Ke oe : ‘ 
Pay boob al. alla at : been ay weate ce bihy Gg ayes HAS A z 
_ Be. Mig “She : we hy pt eae Sas } 
£8. 8 AV ees ORS 2 ee Sear ve we Sewn 
A é 
oo ‘ * \ 
‘ 5 
is \ iy 5 \ ; 
r . . : : ii . at > , ¢ : i 
ft as t : iq art pea. : Hy 
. yy ? 
. ? a. ~ 
? 7 
? ? : 5 
: iso t oe en ce te: 
Nw : Ne ' 
: ‘ 
f nee 
fot. oy ey OS i ae 
: i { ie tj 
\ ef 
. es og any ayaye vos ae soe Se oe : swage os . tease 
ye abe ow we Peery Se ee a Per ee wee : Pare . Aswan oe .s oe 
=, . 
e 
- . 7 * “ * ne . vegies . * was . any ost at ae woe . Sagar * 
ne BE Nee ta eigg lane tees: OP ARRSS. Dame ts wt er ebiye 2 is whey 
is Ghee ae oF one) i . eee 7 ES aT er eres Aa 
: i : us Bes Bah cs Poo. tilts 
‘ ’ i 
: ‘ : Saen . 
. eo tm. : Ss ad bf gM te . 
« 
’ : eek oe ems 7 naar) wh agar er wn 
ve vier Sete an sce : ae ae” i wa) , Soe . 
‘ Tos gh OS get Dots. Boas Lerner soak 3 a. 088 at : aii Dis : 
so 8 ee 7 ybMS = 8 . Soy resey a 
wed Thy teh DA : 2 Ray awha Sass . 
oy 
y? 
. . . af . a? 
: Le — er may at gk eek a >a 7 r is : 
weno wee os 2 7 Bee BP f . a. . Se ae r ae Meee 
rer re ae roastesh tas rise Mt ee 5 % aegis 
welt. ouret ft aa ih Waa aids ud Pedra ge 2a a 
” : 


ee Also nees tre aqdary 


amt rc 


3 ee 


wee) 


* 
ye iBs, 
a 
Beye 
= We 
, ee 
LE 
Ys, 
rig § 
Lo, 
a 
OS be 
hie 
de ty 
: 
we 6 
Newnes 


emteetomesa t 
a 


prem rseahs 


Lo aos 
=— : 


‘<) Sei carameeese 
scuicttnkSa 
x 


RIC™ 


ter | 


Sr te erenrrg eens ae net ate soe wen 


, 
: : ‘ a i 
> . a 4 
' 
s rr 
ee eee ee 
Baar wll fe oes 
fg ey, Se 
heyy Woo . tBa50 Spas bat May 4 ero ttn mene 
Ghapeayr ob: porn? SOP sali tGr 9.0 abd 
tedhnnaniiinatiamehen 
Sg 
S &¢ a ay 
. 7 poxe * 4% $8 ’ : os % 
5 \ avait fu} — mee} cneemaad id} 
he , iif = LNG . aN ae , 9 Vr 
: i ,oR ? (3 } . 
ho ieee fe 
o - 
/ . 
‘ : ; . x 
r \ = : : —_ had ‘ 
ofa) A Ga 2 or cP ; 
a bs = 
wy Lo 
(si —— 
Roan 
\ 
: a 
7 
ma t . : estan. yeaah sees, 
‘ — , mm. rie ar oY ag te Sea BOL eae us ac 
i H 
on ee ee 
Se ae, wa . 
’ 
‘ 
= t 
. ie 3 " 
MS A Sees , ee Ce a < sow vised en 3 A 
ve ’ ™ 8 Boar thtee we BY 33 ar eee Why : Sasi ue ly aN ety 
e ag 
_ rary te ae sca pe has ind = %e ‘ Sexe . 
Maite ME a ye ee sot Weta 
‘ ‘ 
: bi 5-48 Sit oN . ‘ iat as os ie 
ise recs Patube a we ous arr oe ws . ae eae er Tae} Ay z ay 
- ry . . . 
au? . * 5 
= rs ‘ 
— tom ft doo eee : 
. . 3 . - 
8 ry . . 
. 
aed es . 
: HS See Wea . ai 
Se 3 : . 38 
? 
" —- . 
ay 28s 
bs . 
ary ie + 
tal : 
ne —-—%*=_ a ee eas 
i . at ‘é a —" rs 
: 1 : 44 Ss 
‘ 
. 
. sip ri 
: ey Se WR EC go Colt tet sees case ota: —— eos *; , 
‘hb. Bae Nea ME Me gt aawa ott SPca tect RO SA SRS ea GMA NESE Sanaa Ae 
: : : 
; : 
- = , . 
2.3 2.2.4 fait ' 
4a 3 ‘ Rig toes (aad te : 
: ‘nies 
iy, és} . iad 
ia? 7 ye = yay 
7 ‘< ‘ 
SRR ep i L 2 ys oNee 
a {a} wm ob i od i ae ea 
2 . ; 
' i 
Ra amp 7 oo SER 
. 
* ' 
y 
= . ~ 


a 


2 . 
SS ee ee 


Saf 
. } x . ~~ = ee eee nae knee Senter, ee ene qo ET 
MYL a Aan : oe 


ee : . 


Sete erhtecassaset ae a u % 


SEES SESS Se Se ESC 
. 5 


_ . + 


= ee 
a 1 i Boia i i L 
: = 
10. (33 ts FS and Tc? _- 
: . ‘ : . 
y 7 } 
ee L L é u ' a 
iQ) ce. One ae he a 
. me Oy 0 : 3 i. 
: 5 1 ‘ : : 
: * L 3 . 1 a ae 
fd ee —_— mo rere; 7 
s # af, 2) . 5 a * 
“ ; ak ’ _e 


ee Ss re) 

Ly x de ¥ 

a . 

e) * 3 H 
‘ an i i . . " 
', 4 eee 
Bk LD Py L f Ye i . . 
. se 


eae eee | oy . de oe a 
. = om =) * € S4 et ee wero St A eed 
a eo “Ta ae! a9 


. ata 
. “ ey “ Pony re 5 
: lke. ots} = fi} Eejpos id} Car} Too 


4 
; 
we . 
' 
. a 
ae 
z 2 


ae 2 & 


. te a 
ici: Mina: hank. Mh Ag cla AINAS SN ea tsar “Sep eae ales ce 


